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VARIABLE STARS IN STAR CLUSTERS* 


By HELEN SAWYER Hocc 
David Dunlap Observatory, Richmond Hill, Ontario 


At the meetings of the International Astronomical Union in Moscow last 
summer the name of Sub-commission 27b was changed from “Variable 
Stars in Globular Clusters” to “Variable Stars in Star Clusters”, This is a 
recognition of the growing significance of this field. The status of variable 
stars in globular clusters had previously reached a level worthy of a 
sub-commission. Now, rather unexpectedly, the variables in galactic 
clusters (long thought to be practically absent) are beginning to assume 
real importance. Since galactic clusters in general represent population 
Type I, and globular clusters population Type II, the presence of different 
classes of variables in these clusters should add much to our understand- 
ing of population types. 

It is therefore a logical time to review our knowledge in this field, with 
emphasis on recent developments. (Reviewed by Sawyer Hogg, 1958b). 
Last year for my presidential address I chose the general topic of globular 
star clusters (1958a). This year it seems appropriate to look in greater 
detail at the particular aspect of globular clusters with which I have been 
personally concerned for thirty years, and for which over four thousand 
photographs have been taken at the David Dunlap Observatory. Then we 
will see where the new and interesting developments on variables in 
galactic clusters enter the picture. 


Numbers of variables in globular clusters. In the 1890's a number of 
observers including David Packer, E. C. Pickering, and S. I. Bailey began 


*Parts of this paper constituted the Presidential Address delivered at the At-Home 
of the Royal Astronomical Society of Canada in Toronto, March 13, 1959. 
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finding variable stars in globular clusters, first by ones and twos, then 
by the dozen and by the hundred. It was Bailey (1902) who explored 132 
variables in the southern cluster Omega Centauri and established that 
most of the variables were of short period, the sort later designated as 
cluster type. Bailey noted that the light curves could readily be classified 
as one of three types which he designated as a, b, and c. Actually in his 
discovery of variables Bailey had an opportunity which no other astrono- 
mer has had in studying globular clusters. He was the first to work on the 
clusters Messier 3, 5 and 15 and Omega Centauri which are the four richest 
clusters in the sky as far as variables are concerned. In fact, these clusters 
are so rich that their early exploration gave an erroneous idea, current 
about the end of the first quarter of this century, that variables abound in 
all globular clusters. Just this past year, however, L. Rosino (1958) has 
found another very rich cluster. His work with the 74-inch at the Radcliffe 
Observatory, Pretoria, shows that Messier 54 contains over 80 variables, 
most of which are RR Lyrae type. 
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Fic. 1—The globular cluster IC 1276, photographed by H. Sawyer Hogg with the 
74-inch David Dunlap reflector, June 2, 1949, exposure 20 minutes. No. 1, the first 
variable star in this cluster, was found at this observatory. The cluster was shown to 
be globular from the National Geographic-Palomar sky survey. Scale, 1 mm. = 11”.6. 


Now, of the 118 clusters recognized as globular and associated with our 
galaxy, 78 have been searched for variables and more than 1500 variable 
stars have been found. The numbers have increased somewhat since the 
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last catalogue was published (Sawyer, 1955). The average number of 
variables is about 20 per cluster examined. Of more significance is the 
fact that three-quarters of the clusters examined contain less than 20 and 
fifty per cent. have 10 or less. 


Variables in globular clusters: the RR Lyrae stars. Ninety per cent. of 
the variables in globular clusters are RR Lyrae stars (also called cluster- 
type variables ). Ten per cent. are “slow” variables with periods over one 
day. Let us consider first the RR Lyrae stars. Although they are the 
most numerous type of variable in globular clusters, nevertheless in 
nearly half the clusters searched none has yet been recognized (Sawyer 
Hogg, 1959). When they do appear, it is usually in substantial numbers. 
That RR Lyrae stars occupy a special spot in the colour-magnitude dia- 
gram of a cluster was shown by Martin Schwarzschild (1940). If there 
are no stars in this region, then there will be no RR Lyrae variables in 
the cluster. The length of the RR Lyrae domain is about one-third the 
length of the entire horizontal branch. 

Recent work on the RR Lyrae stars in several clusters deserves special 
mention. An exciting announcement was made by M. W. Feast at the 
sub-commission meeting in Moscow that two RR Lyrae stars have been 
found near the centre of 47 Tucanae, a cluster in which previous hunts 
had failed to reveal any. In two important, somewhat neglected clusters, 
substantial progress has been made. In the very distant cluster NGC 7006, 
the many new variables found by E. P. Hubble and announced by San- 
dage (1954) have been further increased by nine by L. Rosino and G. 
Mannino (1955), bringing to 50 the total known in this cluster. These in- 
vestigators have also determined periods for 19 RR Lyrae stars, and a 
distance of 48 kpc. for the cluster. Another important and rather distant 
cluster, NGC 4147, has yielded 12 new variables from hunts by A. San- 
dage and M. Walker (1955) and R. L. Newburn, Jr. (1957). The sixteen 
variables in the cluster are shown by Newburn to be RR Lyrae stars. He 
has obtained two-colour light curves for many of them, and a cluster 
distance of 25.7 kpc. 

Since the RR Lyrae variables in globular clusters may be assumed to 
have a nearly uniform median magnitude, they have been highly useful 
as distance indicators in these clusters. Increasingly, however, there are 
evidences of a possible spread of some tenths of a magnitude in the 
absolute magnitude of these stars from cluster to cluster. Such a spread 
is suggested when colour-magnitude diagrams of various clusters are fitted 
together. In addition the work of P. Notni (1957) shows spreads up to 
0.7 magnitude for galactic system RR Lyrae stars. 
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Many studies have been made of the constancy of period and shape of 
light curve of the RR Lyrae stars in globular clusters. Some variables are 
remarkably constant, while others show noticeable variations. For example, 
W. Chr. Martin (1938), the brilliant young Dutch astronomer who 
was so tragically lost in the invasion of Java in World War II, showed that 
some of the periods in Omega Centauri were lengthening sufficiently that 
a variable of type a would become one of type b in 10° years. Recently 
Sandage (1957) has considered period changes from the standpoints of 
evolutionary tracks and finds that the observed period changes in Messier 
3 average twenty times larger than any expected from evolution. Also, 
the periods are both increasing and decreasing whereas in evolution all 
periods should be going one way. 

An interesting feature of the RR Lyrae stars in globular clusters is the 
difference in the frequency distribution of periods in different clusters 
( Oosterhoff, 1939; Sawyer, 1944). Some clusters have both b and c type 
variables, that give a double peak on the frequency distribution curve. 
For clusters whose variables mostly have periods around half a day, the 
a type, there is usually just a single peak. 


Variables in globular clusters: the slow variables. Though fewer in 
number than the RR Lyrae stars in globular clusters, the slow variables 
offer more variety, as nearly every main type is found except flare stars 
and R Coronae Borealis variables. However, many of the variables noted 
in the regions of globular clusters are not true cluster members. Most of 
the Cepheids, either classical or W Virginis stars, the RV Tauri stars, and 
many of the irregulars are cluster members. Most of the long-period vari- 
ables and most of the eclipsing stars are not cluster members. Exceptions 
are the three long-period variables in 47 Tucanae. Feast reported in Moscow 
that work at the Radcliffe Observatory shows not merely that these stars 
are cluster members, but that their spectra and radial velocities are normal. 
Therefore it is unlikely that they have the abnormally high absolute magni- 
tudes sometimes attributed to them. This may mean an adjustment of the 
distance of 47 Tucanae. Of two novae seen within the region of globular 
clusters, that in Messier 80 may very well be a cluster member while that 
in NGC 6553 is probably not. 

Periods, precise or approximate, have been determined for about 80 
of the slow variables in globular clusters. The distinction between the 
classical Cepheids and the W Virginis or Type II Cepheids in globular 
clusters was well brought out by the painstaking work of A. H. Joy (1949) 
who obtained radial-velocity spectrograms for 35 variables in 14 globular 
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clusters, with the 100-inch telescope and exposures up to four hours. Upon 
this spectroscopic investigation, most of the Cepheids with periods longer 
than a week proved to be W Virginis type and not of population Type I. 
H. C. Arp (1955) considers that the characteristics of variables present 
in globular clusters are correlated with the position of the giant sequence 
in the colour-magnitude diagram. 

Of particular importance is the period-luminosity relation derived from 
the Cepheids. Only one cluster, Omega Centauri, really has enough 
Cepheids to give an indication of this relation by itself, and only half a 
dozen clusters contain more than one long-period Cepheid. A composite 
period-luminosity relation was constructed by Harlow Shapley and Vir- 
ginia McKibben Nail (1953) by adding together 25 Cepheids from 13 
clusters. This relation falls about 1.5 magnitudes (absolute) below that 
for the Type I Cepheids. 

To test whether concentrated, very accurate observations would remove 
the observed scatter in this relation, Arp (1955) ran a series of plates with 
the Mount Wilson 60-inch reflector. His net result was a series of curves 
and he concluded that there are actually several such period-luminosity 
relations. This conclusion has been questioned by V. C, Reddish (1955) 
who postulates that a radius-period relationship may be more funda- 
mental than a period-luminosity relation for type Il Cepheids. 


Variables in intergalactic globular clusters. Recently several new globular 
clusters have been found at distances so great that they must be con- 
sidered intergalactic. For many years the cluster NGC 2419, investigated 
by W. Baade (1935), was in a class by itself, at the enormous distance of 
56 kpc. Since the National Geographic-Palomar sky survey plates were 
taken, however, it has been joined by several other clusters at even greater 
distances. In one of these, No. 4 in the catalogue of G. O. Abell (1955), 
Rosino (1957) has found two slow variables, which he uses to deduce a 
distance of 98 kpc. These variables reach magnitudes 17.7 and 17.6 at 
maximum, and 20 and 19.3 at minimum, with periods of 100 and 105 days, 
respectively. 


Variables in globular clusters belonging to other galaxies. Variables are 
now being carefully studied in globular clusters belonging to other 
galaxies, in particular, the two Magellanic Clouds. In NGC 121 belonging 
to the Small Cloud, actual light curves have been determined for five 
variables by A. D. Thackeray (1958). Three of these are RR Lyrae stars 
and two are slow variables with periods of 140 and 112 days. Feast 
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reported in Moscow that at the Radcliffe Observatory two short-period 
variables have been found in NGC 1978 and 45 variables in NGC 1466. 
Both of these clusters belong to the Large Cloud. 


Variables in galactic clusters. Now we come to the second half of our 
subject, the variables in galactic clusters. This is not a new domain, but 
it has been given renewed attention in recent years. About forty years 
ago C. Hoftmeister (1920) presented a discussion of variable stars in star 
clusters, in which he included both globular and galactic clusters, and 
the Magellanic Clouds as well. The few galactic clusters on his list are h 
and x Persei, Praesepe, Messier 67, NGC 7023 and Eta Carinae. For these 
an assorted variety of variables, some of them only suspected, were tabu- 
lated. In addition, two long-period variables were found near Messier 11 
by E. E. Barnard (1919). and later P. Doig (1925) called attention to T 
Serpentis which is only 15’ from the centre of NGC 6633 whose diameter 
is 35’, and also to U Sagittarii close to the centre of Messier 25. 

The renewed interest in variable stars in galactic clusters results from 
the fact that the methods have been improved by which the membership 
of a star in a cluster can be established. Such methods include the study 
of motions—either proper motions or radial velocities—and also the study 
of colour-magnitude diagrams, such as those embodied in the Atlas of 
Mme K. A. Barkhatova (1958). In addition, with a total of about 15,000 
variables now known in our galactic system it is possible, as several 
workers have done, to compute the probability of the number that will 
fall within the limits of galactic clusters. Figures show that the number 
of variables now catalogued within the boundaries of galactic clusters 
far exceeds the number that would be there if they were only field 
variables. 


Cepheids in galactic clusters. The interest in variables in galactic clusters 
has been enormously stimulated by the definite finding that certain classi- 
cal Cepheids are cluster members. The work by J. B. Irwin (1955), Feast 
(1957), and D. W. N. Stibbs (1955) has shown cluster membership for 
U Sagittarii in Messier 25 and S Normae in NGC 6087. Once it became 
evident that some galactic clusters contained Cepheid variables, there 
was a real scramble to investigate other clusters. R. P. Kraft (1957), S. 
van den Bergh (1957) and W. G. Tifft (1959) have all hunted the 
National Geographic-Palomar sky survey charts with the result that they 
have turned up not merely known Cepheids within the limits of known 
clusters, but some within the limits of unknown clusters! The importance 
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TABLE I 


CreEpHEIDS WiTHIN BouNDARIES OF GALacTIC CLUSTERS 


Magnitudes Period 
Star Cluster Max. Min. days 
AO CMa Uncatalogued 12.9 14.1 5.82 
ER Car NGC 3532 7.6 8.0 7.%2 
GH Car Trumpler 18 9.8 10.1 5.73 
CE, Cas NGC 7790 11.0 11.8 5.13 
CE), Cas NGC 7790 11.1 11.8 4.45 
cr Cee NGC 7790 11.9 12.8 4.88 
DL Cas NGC 129 10.0 10.8 8.00 
CV Mon Uncatalogued 10.0 10.7 5.38 
S Nor NGC 6087 6.7 7.5 9.75 
EV Sct NGC 6664 10 10.2 3.09 
UU Ser M 25 6.9 8.0 


6.74 
of searching for variables in galactic clusters may be partly assessed by 
the fact that National Science Foundation, Washington, D.C. has awarded 
a research grant of $4800 to Otto Struve and C. R. Lynds for such a 
search, as mentioned in its Eighth Annual Report. 

In a paper presented at Moscow, Irwin (1958) lists eleven Cepheids 
within cluster boundaries (see Table 1). There is a high probability that 
all of these, except ER Carinae, are cluster members. Cluster membership 
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NGC 7790 


Fic. 2—The galactic cluster NGC 7790. The star CF Cas is a Cepheid, CE Cas is 
a double Cepheid, and EB is the eclipsing binary QX Cas. Photograph by J. B. Irwin. 
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is confirmed for EV Sct and DL Cas, in addition to S Nor and U Sgr. 
Irwin lists six additional Cepheids as possible cluster members: R Cru, 
AT Pup, UX Car, GI Car, T Cru and Y Sct. This list may be augmented 
with those noted by Tifft (1959), namely, XZ CMa and CG Cas in un- 
catalogued clusters, BY Cas near NGC 663, and DF Cas near NGC 1027. 

The outstanding cluster so far is NGC 7790 which has three Cepheids 
and an eclipsing binary as well. The remarkable double Cepheid CE Cas, 
discovered by G. A. Starikova, is made up of CEa Cas which varies from 
11.0 to 11.8 in a period of 5.1 days, and CEb Cas which varies from 11.1 
to 11.8 in a period of 4.4 days. The third Cepheid, CF Cas has a range 
from 11.9 to 12.8 in a period of 4.87 days. A photograph of this cluster 
furnished by Irwin, with the variables identified is shown in figure 2. The 
star marked EB, the new eclipsing binary found by Sandage, is now 
known as OX Cas. 


Numbers of variables in galactic clusters. The most comprehensive 
paper to date on variables in galactic clusters is that of P. H. Kholopov 
(1958) for the translation of which I am indebted to Mr. G. A. Bakos. Of 
the 334 clusters in R. J. Trumpler’s catalogue (1930), Kholopov studied 
323 by comparing them with variables catalogued in the second edition 
of the General Catalogue of Variable Stars, B. V. Kukarkin et al. (1958). 


TABLE II 


KHOLOPOV'’s SUMMARY OF NUMBERS OF VARIABLES OF DIFFERENT TYPES IN REGION 
or Gacactic CLUSTERS 


Number within 


one Cluster Number of | Numberwithin Number of 
Type of Variable Diameter Clusters Boundaries Clusters 
Cluster 9 5 3 2 
Cepheid 16 13 5 5 
Eclipsing, Algol 26 15 13 11 
Eclipsing, 8 Lyrae 12 10 2 2 
Eclipsing 9 6 s 6 
Mira 13 11 3 2 
Semiregular, long per. 20 15 6 6 
Irregular 26 16 13 7 
Short per. unknown type 33 20 14 13 
Z Camelopardalis 1 1 0 0 
Nova 3 l 0 0 
RV Tauri 2 2 | 1 
Suspected 47 16 35 10 
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Kholopov tabulates 217 variables found within one cluster diameter in 
80 clusters, and 103 of these are within one cluster radius. These stars are 
all given by name in a table, which does not however include many of 
the large numbers of T Tauri stars in such regions as Orion. Kholopov 
totals the number of each type of variable found within one diameter and 
one radius of the clusters, as shown in Table II. By means of a formula 
he draws curves showing the probability that various types of variables are 
cluster members. Some types have a constant distribution over the cluster 
region while others fall off rapidly in numbers outward from the centre 
of the cluster, indicating a likelihood of cluster membership. Showing 
strong concentration toward the cluster centres are classical Cepheids, 
eclipsing stars (of unknown type), irregular variables, and short-period 
stars of unknown type. Showing slight concentration are eclipsing stars of 
the Algol type, and cluster-type variables. Showing no concentration are 
eclipsing stars of the Beta Lyrae type, Mira stars, and semiregular and 
long-period stars. It will be particularly significant if some of the RR 
Lyrae variables in galactic clusters—the commonest type of variable found 
in globular clusters—are proved to be actual members of galactic clusters. 
Those noted by Kholopov have been collected from his table to form 
Table ILI of this paper. 
TABLE III 
RR LykAE VARIABLES IN THE REGION OF GaLacTiC CLUSTERS 


Variable Cluster Distance* Magnitudes P (days) 
YZ Tau Pleiades 0.2 13.4-14.0 0.4 
Vd74 Sco Trumpler 24 1.4 14.0-15.3 0.6 
2819 a 2.0 14.4-15.0 <0.3 
V870 Oph IC 4665 0.5 15.1-15.7 - 
3422 0.8 15.1-16.0 - 
V823 Oph 1.2 14.5-15.6 
V825 Oph 1.5 13.4-14.6 
BT Ser IC 4756 1.5 14.0-14.8 3 
OW Sgr NGC 6716 1.2 13.8-15.0 0.5 


*Note: r is the distance of the variable from the cluster centre in terms of the radius 
as unity. 


Eclipsing binaries in galactic clusters. Naturally the hunt for Cepheids 
would inspire a related hunt for other types of variables. A hunt for 
eclipsing binaries in galactic clusters has been carried out by R. P. Kraft 
and A. W. Landolt (1959). The positions of all eclipsing binaries listed 
by Kukarkin (1958) were compared with the open-cluster positions given 
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by Trumpler (1930), P. Collinder (1931) and H. Haffner (1957). Totals 
of 26 eclipsing variables were found within the limits of galactic clusters. 
Assuming that the galactic clusters cover 0.48 per cent. of the total area 
of a band of width 16° centred on the galactic equator, one would predict 
that six of the 1210 eclipsing variables brighter than photographic magni- 
tude 14.0 at maximum would lie accidentally within cluster limits. Since 
four times this number are actually found in clusters, the relationship 
must be a physical one. In addition Kraft and Landolt have found 577 
eclipsing binaries in optical coincidence with those O-B associations 
whose positions and dimensions have been given by K. H. Schmidt 
(1958). 


RW Aurigae variables in galactic clusters. Important types of variables, 
found in large numbers in certain clusters, are those known as the RW 
Aurigae and T Tauri stars. The RW Aurigae stars are variables of almost 
any spectral class along the main sequence, irregular, with ranges up to 
several magnitudes. Many have emission lines. According to Kholopov 
(see Herbig, 1957) the T Tauri stars are a subdivision of the whole RW 
Aurigae class, with G-type spectra. Among the early RW Aurigae vari- 
ables noticed were 70 in the Orion nebula, by Miss H. Leavitt (1904). 
They are commonly associated with nebulosity and nebulous clusters. 
They were not included in Hoffmeister’s discussion of variables in clusters, 
but a catalogue of them was given by C. Payne-Gaposchkin and S. 
Gaposchkin (1938). In regions like Orion and the nebulous cluster NGC 
2264 (which includes S Monocerotis), dozens of these stars have been 
found from surveys, as by G. Haro (1950) and Herbig (1952) in H-alpha, 
and by Walker (1956). These types of variables have been found, or 
recognized, in large numbers in recent years. The second edition of the 
General Catalogue of Variable Stars lists 590 RW Aurigae type compared 
with only 173 in the first edition. 


New Variables. We have seen then that a careful study of existing vari- 
able star catalogues will yield much useful information on variables in 
galactic clusters. There is still plenty of scope to hunt these clusters for 
new variables not yet detected. Photoelectric work especially may show 
up variables with small ranges, such as the giant M5 II star in NGC 6940, 
found by Walker to be a variable of semiregular type. This star is shown 
to be a cluster member from the proper motion study of S$. Vasilevskis 
and R. A. Rach (1957). It has a period around 80 days and a visual range 
of at least 0.33 magnitudes. 
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Conclusion. We see now that we have a far better picture of variables 
in clusters as we go into the second half of the twentieth century than 
we had in the first half. We recognize that certain types of clusters pro- 
vide a favourable habitat for certain types of variables. The presence of 


the variables will be linked in an evolutionary way with the life history 
of the cluster. 
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LABORATORY ASTROPHYSICS 


By R. W. NIcHOLLS 


Department of Physics, University of Western Ontario, London, Ontario 


Introduction 


The universe is the laboratory of the astronomer and the astro- 
physicist. It has many advantages over a purely terrestrial laboratory 
for there are no wall effects to be encountered and vast extremes of 
pressures, temperatures, densities, chemical composition and processes 
of interaction between matter and energy are attained within it. Its one 
big disadvantage as a laboratory however is that the gigantic experiment 
which is continually going on within it, is uncontrolled in any way save 
by the “laws” of physics. Thus the astronomer has to observe phenomena 
rather than to perform experiments, and to infer from his observations 
upon radiation reaching him from distant space, conditions existing there 
and the processes which maintain them. In making their inferences 
astronomers and astrophysicists have found and called attention (often 
as voices crying in the wilderness ), to severe deficiencies in our knowledge 
of what have been assumed by other physical scientists to be completely 
worked out, tabulated and therefore apparently “dead” branches of 
physics. Immediate examples of this are seen in our tremendous ignorance 
of oscillator strengths, (or intrinsic intensities) and even in some in- 
stances of wave-lengths of atomic lines and molecular bands, without 
which no measurements on radiation from space can be completely inter- 
preted in terms of conditions existing there. Further it has been astrono- 
mers who have encouraged researches upon the absorbing properties of 
atmospheric gases, which act as an oftén murky window through which 
all the light reaching us from space has to pass. 

As a result of these deficiencies in our basic knowledge of important 
atomic and molecular properties, a number of laboratories throughout the 
world have in progress modest experimental and theoretical research 
programmes whose purpose is to provide such basic data. One such 
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programme is being worked through by the Molecular Excitation Group, 
University of Western Ontario, and it is the purpose of this paper briefly 
to describe its programme. 


Basic Concepts 

Before describing the programme in detail the following simple physical 
concepts, which are its motivation, should briefly be introduced. 

If I ,,, be the amount of energy received per second at say a terrestrial 
telescope from luminosity of cosmic origin arriving from atoms in a 
remote (say stellar) source of light, and if each atom involved may 
perform spontaneous transitions between an upper energy state U and a 
lower energy state L then 


The wave-length A,-, or colour of the light arising from the transition 
between LU’ and L, the energy separation between which is Ey,, is of 
course given by Planck’s Law Ay, = hc’ Ey,. K is a proportionality 
constant determined by the collection geometry of the optics and of 
the units employed to measure energy. Hy, is the attenuation factor 
of the earth’s atmosphere for the particular colour \,-,. Ny is the number 
of excited atoms in the excited level LU’ per cc. of the source. Py, is the 
probability per second per atom of the spontaneous L’ — L transition. 
Py, is thus called the “transition probability’’ and is controlled by the 
distribution of electron charge about the atom in the states LU’ and L. It 
is therefore seen that NyPy, is the number of U — ZL transitions per 
cc. per second occurring in the source of light. Associated with each of 
these is an energy packet or quantum E,, and thus Ny Py,Ev, is the 
energy radiated per cc. per second. In this product Ny is a property 
of the physical conditions of the source and in principle may be therefore 
inferred from measured spectral intensities /,,. Both Py; and Ey, are 
intrinsic properties of the source atoms. Unless they are known, no 
completely meaningful inferences can be drawn from the intensity 
measurements upon the source conditions (.V,,) or the processes taking 
place in the source which maintain them. 

Spectroscopic research for the past five or six decades has provided 
a great deal of tabulated information upon A,, and thus upon Ey,. 
However, knowledge of transition probabilities P,,, even in a relative 
sense is much worse, and to a great extent fragmentary. Once the 
quantum theory of spontaneous transitions had been understood and 
a few Py ,-values had been measured and calculated, interest in such 
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work waned in physics laboratories to be replaced by what appeared 
to be more exciting fields which were then developing. Apart from the 
astrophysicists and more recently aeronomers (those concerned with 
studying the upper atmosphere) few appear to have been interested in 
providing the required information. However through the rapid post- 
war growth in interest in the upper atmosphere and space outside it, 
far greater effort is now being made to support astrophysics and aeronomy 
by basic research programmes in some laboratories. 


Research Programme 

The research programme of the Molecular Excitation Group, University 
of Western Ontario, has therefore the two following aims. 

1. To provide by experiment and theoretical analysis information upon 
transition probabilities P,., for l’ — L spectral transitions which are of 
importance in astrophysics, aeronomy, combustion and_ radiation 
chemistry. 

2. To study in the laboratory some of the basic physico-chemical 
collision processes by which such atoms and molecules can become 
excited and to emit light. 

The research programme is outlined briefly below and one selected 
topic from it which is of particular interest in astrophysics and aeronomy 
will be discussed in more detail in the next section. 

Experimental. (a) During the past few years the molecular spectra 
of such important molecules as No, Oo, N}, OF, CO, NO, CN, ete., 
have been excited in a number of ways (electrical discharges, flames, 
chemi-luminescent reactions, etc.) and their intensity distributions 
measured by photographic and photoelectric means. These measurements, 
which have been interpreted through a parallel set of theoretical calcu- 
lations, have provided transition probability data which is of use in the 
interpretation of certain stellar spectra and of auroral and airglow 
spectra (e.g. 1, 2,3). 

(b) The fact that certain types of aurorae are excited by protons from 
the sun, which was established a few years ago by Meinel (4), has 
uncovered our ignorance of many aspects of excitation of molecular 
gases by heavy charged ions like protons. Accordingly experiments are 
being performed to excite spectra by ion beams. Our experiments have 
involved low energy lithium ions (2 — 4 Kev.), high energy alpha 
particles from radio-active sources (5.3 Mev.) at the University of 
Western Ontario, and protons (0.5 — 1.5 Mev.) from the Van der Graaf 
accelerator at Atomic Energy of Canada Limited. Target gases have 
included Ne, Oz, CO, NO, A, He (5,6). 
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(c) Shock waves which have been used as a research tool in aero- 
dynamics for perhaps two decades have been attracting the attention 
of physicists and chemists during the past few years as an easy transient 
source of extremely hot (1,000°K. — 100,000°K.) gases. The experiments 
which have applications to meteor physics and which are discussed in 
more detail in the next section have included excitation of spectra, 
measurement of temperatures by spectroscopic techniques, and the 
measurement of ablation of powder particles by shock treatment (7, 8). 

(d) The method of delayed coincidences, which was developed in 
nuclear physics, is being used to measure lifetimes of vibrational levels 
in the B*II electronic state of N». This lifetime can be interpreted in 
terms of transition probabilities (9). 

(e) The spectra of such carbon-containing molecules as C,, CH, 
CN, C;, which have importance in astrophysics and are often best 
excited in the combustion of oxyhydrocarbon mixtures, have been 
examined with a view to measuring transition probabilities and studying 
excitation conditions in flames, both of the pre-mixed and of the diffusion 
type (10, 11, 12, 13). 

(f) The conditions necessary to excite spectra of the alkali-oxides, one 
of which (NaO) is important in the airglow, are being investigated as 
are spectra excited from point to plain corona discharges at atmospheric 
pressure. 

Theoretical. (a) Calculations are being made with the aid of a digital 
computer of Franck-Condon Factor Arrays for important molecular band 
systems. 

These factors are closely related to the transition probabilities P,, , 
referred to in the equation (14, 15, 16, 17). 

(b) Theoretically studies are being made of the interaction between 
vibration and rotation in diatomic molecules (18). 

(c) Collision processes, such as those occurring in the ion excitation 
experiments, are being studied theoretically (19). 


Shock Excitation of Powdered Solids 


As an example of the work in progress in the above programme, some 
of the experiments on one aspect of it will be briefly discussed below. 
In these experiments a variety of powdered solids (25 inorganic oxides, 
e.g. Fe,O;, Al,Os, etc., 5 organic compounds e.g. CH; CO NHbp, metals 
e.g. Fe) and meteorites, with particle sizes often of about 50-100 
microns have been subjected to the passage across them of helium- 
driven shock waves in argon. 
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At the shock wave there exists a region of extremely high temperature 
gas which in its interaction with the particles causes them to evaporate 
atoms to form a hot luminescent gas. This presents many experimental 
and theoretical challenges, and reproduces astrophysically-interesting 
conditions. 

The shock waves are produced in a pipe a few inches in diameter and 
a few feet in length which is called a shock tube. The tube consists of 
high pressure and low pressure sections which are separated by a plastic 
“Mylar” diaphragm. At the start of an experiment the plastic diaphragm 
separates helium (a low atomic weight gas) at a pressure of about 200 
pounds per square inch from argon (a high atomic weight gas) at a 
pressure of a few ounces per square inch. The powder is placed at the 
end of the low pressure section near a quartz window which closes 
off the section. 

The experiment is started by rupture of the diaphragm. The expanding 
helium acts as a piston which moves into the argon. The argon cannot 
compress rapidly enough to accommodate the expanding helium and as 
a result, at the interface between the compressed and uncompressed 
argon at any instant there exists an abrupt discontinuity in pressure, 
density and temperature. It is this discontinuity which is called the 
shock wave and a moment's reflection will show that its speed (pile up 
speed) is greater than that of the advancing piston or interface between 
the helium and the argon. The distance separating the interface and 
the shock wave increases continually, and the ratio of the velocity of 
the shock wave to that of sound is called the Mach number. The Mach 
number is determined by initial ratios of pressures, temperatures and 
molecular weight across the diaphragm. 

The shock tube has been greatly developed and applied by aero- 
dynamists in the study of high speed gases. Our use has been somewhat 
different. The gas just behind the shock front is intensely hot and its 
temperature is completely controlled by the Mach number and the nature 
of the gases involved. In our tubes temperatures between 3,000°K. and 
12,000°K. may be very easily obtained and in more elaborate tubes 
temperatures up to 100,000°K. have been obtained, all for a few milli- 
seconds at a time. When the shock wave is reflected from a window at 
the end of the tube which allows luminosity to be observed, a doubling 
of the temperature roughly speaking occurs. 

The following series of experiments have been performed. 

Production of Spectra. The passage of high temperature reflected 
shock wave across powdered solids results in a bright luminous flash of 
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1 to 2 milliseconds duration which is comparable in intensity to that 
of a photographic flash bulb. We have examined the spectra of the 
transient luminosities arising from shock excitation of 25 metallic oxides 
of astrophysical interest (e.g. V2O;, Fe,O;, TiO, etc.), 7 meteorites, 
6 aliphatic and aromatic organic compounds and pure metals. 

In summary, for the oxides, it was found that at low Mach numbers 
(3 to 4) the spectrum of the luminosity which could be recorded from 
one flash was entirely of diatomic molecular bands of e.g. FeO, AlO, VO, 
TiO, etc. At higher Mach numbers mixed spectra of metallic lines and 
molecular bands appeared and at the highest attainable Mach numbers 
in our tube, the spectra were entirely atomic. Evidently the transient 
thermal pulse of the reflected shock wave evaporates free atoms from 
the particle surfaces. If the gas is cool enough these can combine to 
form molecules. If it is not, the luminosity is of purely atomic origin. 
In the case of the pow dered meteorites, spectra similar to those of 
meteors in flight obtained by Millman et al. (20, 21, 22) are reproduced 
at the highest Mach numbers. In the case of the organic compounds 
various band systems of C., CN, CH, OH, etc., appear most strongly 
at certain Mach numbers and then disappear to be replaced by a carbon 
continuum. 

The shock tube is thus a very powerful new tool in the spectroscopic 
laboratory for excitation of spectra which are difficult to excite in other 
ways. The metallic oxide spectra mentioned above are of particular 
application to the envelopes of cool stars which exhibit bands of these 
spectra in absorption. In some cases, e.g. TiO, VO, it has been previously 
quite difficult to obtain pure spectra of the bands alone uncontaminated 
by atomic lines in the laboratory. 

It is however not sufficient to use the tube empirically as a tool, but 
necessary to study quantitatively the physics of the interactions between 
the high temperature gas of the shock wave and the particles. Accordingly 
the two following sets of experiments have been performed. 

Quantitative Aspects of the Luminosity. Time resolved spectroscopic 
experiments have been performed in absorption and in emission to 
study the growth and decay of free radicals and excited states. Gas 
temperatures have also been measured spectroscopically. Remarkable 
agreement has been obtained in a number of cases with temperatures 
predicted from simple one-dimensional shock wave theory. 

In the time resolved studies in emission, the growth and decay in 
time of selected spectral features (for example Mg lines and MgO 
bands) have been measured photo-electrically. Two conclusions were 
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drawn, namely that the picture was substantially confirmed of thermal 
evaporation of atoms followed by association into molecules if cool 
enough, and that the predicted one-dimensional theory shock wave 
velocities were confirmed. 

In the absorption experiments, a Xe flash lamp was used to illuminate 
the hot vapour with a bright flash of xenon continuum which was in 
part absorbed by the hot vapour at characteristic wave-lengths of the 
molecules therein. The time history of the spectra were recorded along 
the spectral lines by rotating a sector in front of the spectrograph slit 
to scan the whole slit length in about two milliseconds. The growth and 
decay of diatomic free radicals is clearly seen in these time-resolved 
spectra, from which it is hoped to measure oscillator strengths. 

Finally, for complete understanding of the processes going on in 
the gas, knowledge of its temperature which can be predicted by a 
rough theory is most important. It is also important in the applications 
of use of shock tubes in aerodynamics, to have a method which measures 
gas temperatures. Such measurements were made spectroscopically by 
forming CN as a “thermometer molecule”, at the window of the shock 
tube by shock excitation of a mixture of NH,Cl + KNO, + 1/20 C. 
Photographic measurements of the intensity distribution of the lines of 
the CN bands were analyzed to yield a “rotational” temperature which 
turned out in each case to be within a few per cent. of temperatures 
predicted by simple shock wave theory over the range 3,000° — 9,000°K. 
This shows that under some circumstances CN spectra can be used 
successfully as thermometers of the hot gas behind the shock wave. 

Effects on Particles as a Result of Shock Excitation. Marked macro- 
scopic surface colour changes to the particles in certain cases (Fe.Os, 
PbO, H.W,0,;) which are discussed in detail elsewhere (8) have been 
observed as a result of shock treatment of these compounds. Microscopic 
observation of the particles after shock treatment shows up strong 
ablation or evaporation of material in addition in certain cases to the 
colour changes and surface chemical reactions which have been studied 
by X-ray, chemical and other means. Recently, by using photo-microscopy 
statistical studies have been made upon the change in particle size 
distribution caused by shock treatment with resulting ablation in an 
attempt to relate it to ambient shock wave temperatures and thereby 
to learn more of the process of ablation by the hot gas at the shock 
front. Results so far obtained show a smooth relationship between 
change in mass of the average particle and Mach number. From such 
experiments it is hoped to obtain in the laboratory information upon the 
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ablation coefficient of meteor physics. In a parallel set of experiments 
total light output is being measured photometrically and an attempt 
being made to relate it to the amount of matter ablated by the hot 
atmospheric atom particle interaction. Thus the shock tube is being 
used as a laboratory tool for studying meteor physics. 


Conclusion and Discussion 


The need for more supporting experimental and theoretical researches 
by physicists to provide tadly-needed data for astronomers is self 
evident. Such a programme, vhich can be effectively carried out with the 
relatively limited resources uf the Physics Department of a small Uni- 
versity, is ideal for providing a wealth of challenging M.Sc. and Ph.D. 
problems upon which to build graduate training. So much real physics 
is involved in this sort of work and one is continually brought to grips 
with for example aerophysics, atomic collisions, combustion, spectro- 
scopy, optics, electronics, nuclear physics, physical and organic chemistry, 
etc. Thus no narrow specialization occurs and there is a continual urge 
to break down traditional intercompartmental barriers of the physical 


sciences (including astrophysics) and to treat the subject as a unified 
whole. 
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MINUTES OF THE ANNUAL MEETING OF THE 
ROYAL ASTRONOMICAL SOCIETY OF CANADA 


The Annual Meeting of the Society was held at 8:15 p.m., Friday, 
March 13, 1959, in the Debates Room, Hart House, University of Toronto; 
the President, Dr. Helen S. Hogg, in the chair. Minutes of the Annual 
Meeting of March 28, 1958, were adopted as printed in the JouRNaL. 

The National Secretary, J. E. Kennedy, read a list of 14 members whose 


deaths had been reported during the past year, and the meeting paid 
tribute to these departed members: 


Mrs. Anton Broten, Ottawa Centre 

Mr. Jake Brown (Life Member, U.S.A.) 
Mr. L. M. Campbell, Toronto Centre 
Rev. W. G. Colgrove, London Centre 
Mr. A. J. Cornfield, Hamilton Centre 
Dr. E. A. Fath ( U.S.A.) 

Dr. E. H. Gowan, Edmonton Centre 
Dr. F. W. Gray, Victoria Centre 

Mr. G. Harper Hall, Montreal Centre 
Mr. L. D. Hara, Toronto Centre 

Rev. W. S. Irwin, Toronto Centre 

Miss Mary C. MacKenzie, Montreal Centre 
Mr. Urias Snider, Toronto Centre 

Mr. A. R. Wilson (U.S.A. ) 


The roll call of members present indicated 11 of the 14 Centres were 
represented. In addition to the large number of Toronto Centre members, 
the following out-of-town members were registered: Halifax Centre, 1; 
Montreal, 13; Centre frangais de Montréal, 1; Ottawa, 3; Hamilton, 5; 
London, 1; Windsor, 1; Edmonton, 1; Calgary, 1; and Victoria, 1, also 
two “unattached” Canadian members. 

A brief report for the Board of Trustees was presented by Mr. J. H. 
Horning, the National Treasurer, who also presented the annual financial 
statement. Dr. W. T. Tutte presented his report as Librarian and j. &. 
Kennedy read the report of the National Secretary. These reports were 
duly received and will be printed in the Journat. Mr. Kennedy also 
read a letter from Past President Dr. C. S. Beals conveying his greetings 
as Dominion Astronomer to the meeting and especially noting his 
pleasure that a “second-day” session for papers by members was being 
inaugurated. Dr. Bart J. Bok was made an Honorary Member. 
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In an informal “report of the President”, Dr. Hogg outlined the 
astronomical highlights of 1958 as well as the activities of the Society 
and she added that she was “strongly convinced that a great deal of 
the strength of astronomy in Canada is directly attributable to our 
Society”. 

The scrutineers’ report on balloting for Officers and Council was pre- 
sented; a majority of 504 ballots returned resulting in election of the 
list of officers shown on p. 134. The President declared these Councillors 
duly elected and those present were introduced to the audience by 
a standing roll-call. 

Dr. Millman then took the chair and “introduced” the retiring Presi- 
dent, Dr. Hogg, who presented her address on “Variable Stars in Star 
Clusters”. (This paper is published in this JourNat ). 

E. J. A. Kennedy, Honorary Secretary, expressed the thanks of the 
members and guests to Dr. Hogg, and he paid tribute to her as “an 
administrator par excellence” during her terms as Vice-President and 
President of the Society. A bouquet of roses was then presented to 
Dr. Hogg on behalf of the National Officers. 

Members and guests then adjourned to the near-by Music Room where 
they were received by Dr. Hogg, Dr. Millman, Dr. Samuel Beatty, 
University of Toronto Chancellor, and Mrs. Beatty, and were guests of 
the Toronto Centre for refreshments. 

Freperic L. Troyer, Recorder. 


REPORT OF THE PRESIDENT 


Lasr year I inaugurated the custom of gathering together for this meeting several 
outstanding astronomical events of the previous calendar year. In addition to 
giving the presidential address on a specialized topic in astronomy, it seems appro- 
priate for the president to call attention briefly to astronomical events of wide- 
spread interest. 

Probably in 1958 there was no single event which was as spectacular as the 
two bright comets and the first Sputnik launching in 1957. Nevertheless several 
events will long be remembered. For those of us fortunate enough to journey 
to the International Astronomical Union meetings in Moscow, the numbers “1958” 
will always bring back a flood of memories of those meetings. These include, in 
addition to the reams of information bandied about, the great largesse on the 
part of our hosts, the Soviet Academy of Sciences, the vivid impression of the zeal 
Russians have for work, and the extraordinary beauty of some of the buildings and 
halls where we met. 

Among other highlights of 1958, the race for space was at a rapid pace. For 
the first time a rocket sent from earth got an appreciable way to the moon. This 
was the lunar probe sent from the United States in October 1958. In all, six satellites 
and two lunar probes were sent up last year, but it was not until January of 1959 


4 
q 

A 

F 


Annual Meeting 119 


that a rocket escaped entirely from the earth’s gravitational field when the Soviet 
Mechta became a man-made asteroid. 

The last day of 1958 saw the official ending of the I.G.Y., some of whose 
activities we shall hear about in our session for papers tomorrow. Many of the 
programmes started in the I.G.Y. have proved so rewarding that they will be con- 
tinued under other auspices. Curiously even our sun seemed reluctant to give up 
its I.G.Y. excitement. Not merely did it maintain a high level of activity all through 
the 1.G.Y., but on January this year it had one of the largest sun-spot groups on 
record. It was the largest since 1951, with a length of 100,000 miles and a total 
area over 2,000 millionths of the visible hemisphere of the sun. 

Two sorts of significant observations in the solar system have made the head- 
lines. One is the luminous bubble of gas in the lunar crater Alphonsus, seen by 
N. A. Kozyrev of the Crimean Astrophysical Observatory on the morning of Nov. 2-3. 
The spectrogram obtained by him and published in the February issue of Sky and 
Telescope shows the Swan bands of carbon, and resembles the spectrum of a comet. 
The best interpretation is of a luminous puff of gas on the lunar surface. There 
appears to be still room for discussion as to what released this giant bubble. 

The second type of observation was of Mars, by William Sinton with the 200-inch 
telescope. At the close approach in 1956 Sinton obtained bands in the absorption 
spectrum of Mars similar to those given by organic molecules on earth. In the 
intervening years he improved his equipment, and in addition he was given the 
use of the largest telescope in the world to make the tests. There is now no doubt 
of the presence of the bands and these are considered the best evidence so far 
obtained that there is some form of vegetation on Mars. 

As for progress in our Royal Astronomical Society of Canada, we too have been 
striving to go forward. I am strongly convinced that a great deal of the strength 
of astronomy in Canada is due directly or indirectly to our Society. The tangible 
evidence of another step forward on the part of our Society is the two-day schedule 
for our meetings, worked out this year for the first time in our history, with the 
session for papers tomorrow. The increasing participation in these meetings by 
members coming specially for the purpose from considerable distances is a great 
joy to your Council. 

I wish to conclude this report by thanking most sincerely the officers and members 
of council who have laboured hard this past year to strengthen our Society. 


HELEN S. Hocc, President. 


REPORT OF THE NATIONAL SECRETARY 


Four meetings of the National Council were held in 1958; the Executive Com- 
mittee held nine regular and three emergency meetings during the year. Our 
President, as Chairman of these meetings, was absent on only one occasion while 
attending an astronomical conference in Moscow. The many accomplishments of 
the Society in 1958 were largely due to the leadership provided by the President 
both to the membership and to the National Officers, particularly throughout the 
lengthy business sessions. 

This year, the Society appointed three Technical Correspondents and one Tele- 
scope Correspondent. They are Miss Miriam S. Burland of the Dominion Observatory, 
Miss Ruth J. Northcott of the David Dunlap Observatory, Dr. Jean K. McDonald 
of the Dominion Astrophysical Observatory and Mr. R. Broadfoot of the Toronto 
Centre. The enquiries directed to the National Office are divided on a regional 


a 
q 
x 


120 Annual Meeting 


basis, as well as on technical content, to permit rapid and efficient handling. We are 
most indebted to our Correspondents for answering these technical enquiries; we 
believe this service gives our Society more of a “National” characteristic. 

Mrs. Marie Fidler was appointed full-time Executive Secretary in mid-September; 
she had assisted on a part-time basis in the office for some months prior to this. 
It is noted with much satisfaction that the improvements implemented by Mrs. 
Fidler in the operation of the National Office have been reflected in better co- 
operation and response from the Executive Officers of the 14 Centres. 

The Membership of the Society stands as of March 1, 1959, at 1,706, made up 
as follows: 


Calgary 61 Quebec 64 
Edmonton 28 Toronto 458 
Halifax 14. Vancouver 54 
Hamilton 67 Victoria | 
London 45 Windsor 35 
Montreal 165 Winnipeg 40 
Centre Francais de Montréal 38 Unattached (including Life) 485 
Ottawa 81 


Dr. Bart J. Bok, Director of the Mount Stromlo Observatory, Canberra, Australia, 
was made an Honorary Member of the Society. The number of Honorary Members 
is now 14. For the first time in almost two decades, a membership list for the Society 
has been prepared and printed. Members may obtain a copy by writing to the 
National Office. 

No award was made of the Society's Gold Medal nor of the Chant Medal in 
1958. The “Service Award” was instituted; regulations pertaining to this have been 
approved by the National Council. 

We are very pleased that the first recipient of the “Service Award” and Honorary 
Secretary of the Society, Mr. E. J. A. Kennedy, is present with us this evening. 

The Society is taking another step forward in enlarging the Programme of the 
Annual Meeting by including a Papers Session and other functions. The success of 
this venture rests with the interest and response of the members. 

As the roll call has indicated, representatives are present from eleven of our 
Centres. Regrets have been received from a large number of members who, because 
of distance or other reasons, are unable to attend. We look forward to an Annual 
Meeting in the future when all of our 14 Centres will be represented. 

Je suis heureux de souhaiter la bienvenue aux représentants du Centre Frangais 
de Montréal. Des activités actuellement en cours au Centre de Québec ont empéché 
ce groupe d’envoyer un délégué a notre congrés annuel. Il ne conviendrait pas, 
cependant, de passer sous silence le fait que le Centre de Québec a fourni une aide 
généreuse a des groupes d’astronomes amateurs de Chicoutimi, de Lévis et des 
Trois-Riviéres. C'est de tels essaims qui produisent éventuellement les nouveaux 
centres de notre Société. 

The reports submitted by the Secretaries of the Centres will be published in the 
Journal. In reading these reports, you will be aware of the planning and foresight 
which has produced so many commendable lecture programmes and other successful 
Centre activities. We hope the achievements of the past year will inspire you to 
greater accomplishments in the year ahead. 


J. E. Kennepy, National Secretary. 
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REPORT OF THE LIBRARIAN 


There were 321 books borrowed from the Library in 1958. This is much better 
than last year’s total of 243. Eleven books were borrowed by mail with the special 
labels used for return. There were 10 requests for a list of slides and films available. 
Three boxes of slides were borrowed. Nineteen new books were added to the Library 
during 1958 and many more are on order. These are to be charged ‘against the 
donations made by Mr. Carl Reinhardt in the past. 

Approximately 100 of the newer books have been catalogued. A list has been made, 
and may be had from the Library on request. 

Revenue from the sale of back numbers of JouRNALS was $350.90 for 1958. There 
is a shortage of some of the back numbers of the JouRNAL, especially for 1957 and 
the first issue of 1954. We would appreciate help from the general membership in 
replenishing our stock. 


W. T. Turte, Librarian. 


THE SESSION FOR PAPERS AT THE ANNUAL MEETING 


For the first time in the history of the Society, the Annual Meeting included a 
morning session for the presentation of papers to members. An audience of about 
seventy-five representatives from all but three of the Society's fourteen Centres 


heard the following papers read: 


What the Montreal Centre is trying to accomplish by its Observation Programme. 
Isabel Williamson, Montreal. 


Shock Excitation of Powdered Solids, Astrophysical applications. R. W. Nicholls, 
W. H. Parkinson, and M. D. Watson, London. 


Report of the Edmonton Centre Observer Group. Earl Milton and E. S. Keeping, 
Edmonton. 


Historical Research in Astronomy. J. E. Kennedy, Toronto. 


Activities of the Lunar Section of the Montreal Centre. George E. Wedge, Montreal. 


An Investigation of Sunrise Flares within a Lunar Crater. R. V. Ramsay, and A. L. 
Ostrander, Toronto. 


Ten years of Regular Solar Observations. F. J. DeKinder, Montreal. 


The I.G.Y. Programme of Meteor Observations. P. M. Millman and Miriam S. Burland, 
Ottawa. 


The Spitz Planetarium, McMaster University. W. J. McCallion and T. Norton, 
Hamilton. 


Applications of the van den Bergh Method to the Study of Eclipse Cycles. W. B. 
Hibbard, Detroit. 


The session for papers afforded a good opportunity for the exchange of information 
between Centres and it was generally agreed that this type of session was a most 
valuable extension of the Annual Meeting. 
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REPORTS OF SECRETARIES OF CENTRES 
CALGARY CENTRE 


The organizational meeting to form the Calgary Centre was held on January 29, 
1958. A temporary slate of officers was elected and a council formed to take the 
steps necessary in applying for a charter as the Calgary Centre of the Royal Astro- 
nomical Society of Canada. 

Numerous executive meetings were held in organizing the group and drawing 
up a preliminary constitution. Acceptance of the group as the Calgary Centre of the 
Royal Astronomical Society of Canada was given by the National Council on March 
28, 1958. The constitution of the Centre was approved with amendments at a 
later meeting of the National Council. 

Seven general and eight executive meetings were held during the year at the 
Auditorium of Maclin Motors. The Centre is indebted to Mr. E. J. M. McCullough 
for making this facility available. Attendance at the first meetings reached a high 
of 110 which has levelled off to an average of around 65 members at the later 
meetings. Speakers and topics were: 

February 12—T. A. Link, Ph.D.: “The Eclipse of the Sun on June 30, 1954”. 

March 12—E. M. Rogers: “Sputniks”. E 

April 9—Film presentation: “Exploring the Universe”. 

September 10—W. Cantrill: “The Size of the Universe”. 

October 8—Film: “The Strange Case of the Cosmic Rays”, courtesy of The Bell 
Telephone Company. 

November 12—Symposium and discussion—M. Aizenman: “The Size of the Earth”; 
E. M. Rogers: “The Revolution of the Earth”; E. G. McCullough: “The Height 
and Mass of the Atmosphere”; G. Skoreyko: “The Distance of the Sun from 
the Earth”. 

December 12—W. H. Stilwell, M.A.: “Observatories and Their Programmes”; Annual 
Meeting and Election of officers. 

Field trips for observation were made on May 23 with broken clouds and on 
June 6 with a favourable sky. 

Progress in the formation of a Telescope Makers Section has been made under the 
direction of Mr. W. Cantrill. The group received donations of a Unitron Telescope 
from Dr. T. A. Link and an equatorial mount from Mr. Cantrill which were most 
acceptable. 

A group interested in photographic observations of artificial satellites has been 
formed under the direction of Mr. E. M. Rogers. Triangulation observations have 
been made in determining the positions of two observing sites. Photographic and 
timing equipment is under construction. 

A series of ten lectures was given by Professor W. H. Stilwell on general astro- 
nomical topics, in collaboration with the Extension Department of the University 
of Alberta. An additional series of four or five lectures is planned for the spring 
of 1959 to acquaint new members with the Osserver’s HANDBOOK and its use. 


L. HoOGERHEIDE, Secretary. 


EDMONTON CENTRE 


The regular meetings have been held in the Arts and Science Building of the 
University of Alberta through the kindness of University authorities. The attendance 
at meetings varied from 56 to 30. The annual business meeting was held in December; 
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the Annual Dinner was held in January at the Jubilee Auditorium. Refreshments were 
enjoyed after each meeting. 

In addition to the regular meetings a series of instructional lectures was given. 
News and observing reports were continued in Stardust, and at the regular meetings 
in conjunction with the Hanpsook talks. The main papers of the year were: 
January 9—L. Gads, B.Sc.: “Science, Space and Sputniks”. 

February 13—E. Milton: “Signboards in the Skies’. 
March 13—E. Phibbs, M.A.: “The Galaxies”. 
April 10—J. Harrington, B.Sc.: “Clouds”. 
May 8—Two films were shown: “Exploring the Universe”, the other taken by the 
Edmonton Centre’s Observer’s Group showing their activities. 
The instructional lecture series included: 
January 24—E. S. Kooping, | D. 1.C.: “W hat Makes the Solar System Tick”. 
February 28—L. Gads, B.Sc.: “Astronomical Yardsticks”. 
March 28—D. A. nen “Telescopes”. 


D. R. Crossy, Secretary. 


HALIFAX CENTRE 


Nine regular meetings with an average attendance of 16 members were held in 
the Planetarium Room of the Nova Scotia Museum of Science. There was also a 
Planetarium showing in mid-February and a film presentation “Our Mister Sun” 
in mid-March. Observation nights were held de the year. 

January 29—Rev. M. W. Burke-C saffney, S.J.: “Astronomical Highlights of 1957”. 

February 26—R. Banks, M. Se.: “Oceanography # 

March 26—A. Levin, M.Eng.: “The History * Te elemetering”. 

April 30—Showing of the fi im “The Unchained Goddess”. 

May 28—R. Dexter, M.Sc.: “Long Range W eather Forecasting”. 

June 25—J. B. Hardie, M.A., B.D., Ph.D.: “Arabic Contributions to Astronomy”. 

September 30— Annual Meeting; installation of officers. 

October 29—Films: “Explorations” and “Exploring the Night Sky”; W. Tait, B.Sc.: 
“Meteor Craters”. 

November 26—M. E. Higgins: “The Solar System” with planetarium showing. 


Caroyn D. NaFTEL, Secretary. 


HAMILTON CENTRE 


During the year 1958, eight regular meetings were held in Room 102, Physical 
Sciences Building, McMaster University. The Annual Meeting and At-Home of The 
Royal Astronomical Society of Canada, two Field Nights and three Council meetings 
were held, the latter to discuss the business of the Centre. The total membership 
is 83 and includes three Life Members. 

January 2—W. J. McCallion, M.A.: “Elements of Astronomy”; S. J. Buntain: “The 
Telescope”. 

February 6—W. S. Mallory, M.A.: “The Moon”. 

March 6—W. J. McCallion, M.A.: “The Calendar”; J. H. Sled, Phm.B.: “Waves”. 

March 28—The Annual Meeting and At-Home of The Royal Astronomical Society of 
Canada—Helen S. Hogg, Ph. D., F.R.S.C.: “Globular Star Clusters”. 

April 3—W. J. McCallion, M.A.: “Elements of Astronomy”; J. G. Craig, B.Sc.: “Minor 
Planets”. 

May 1—W. J. McCallion, M.A.: “Elements of Astronomy”; O. J. Paton: “Comets”. 

May 26-27—Field Nights. 

October 2—H. B. Fox: “Eclipses”; G. E. Campbell, M.A.: “A Layman Looks at 
Relativity”. 
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November 6—J. Winger: “The Planets”; W. J. McCallion, M.A.: “Motions of All the 
Planets’. 

December 4—S. J. Buntain: “Observer's Handbook Topic—Symbols”; John H. Kelly: 
“Spectroc emical Analysis”. 


Georce Murcuir, Secretary-Treasurer. 


LONDON CENTRE 


The following meetings have been held during 1958; after the meetings, observa- 
tions were made with the 10-inch refractor of the Hume Cronyn Memorial Observa- 
tory if the sky was clear. 

January = Sydney Chapman, Ph.D. F.R.S., University of Alaska: “The Solar Corona 

the Outermost Ionosphere”. An excellent film on solar prominences was 
joo (A joint meeting with the London Section of the Canadian Association 
of Physicists ). 

February 14—Helen S. Hogg, Ph.D.: “Star Clusters”; G. R. Magee, Ph.D.: “Observer's 
Handbook Study”. 

March 24—Harold C. Urey, Ph.D., Institute for Nuclear Studies, University of 
Chicago: “The Origin of the Solar System”. (A joint meeting with the 
Geophysics Group, U.W.O.). 

April 18—Film—“Our Mr. Sun”—courtesy of The Bell Telephone Company; G. R. 
Magee, Ph.D.: “Observer's Handbook Study”. 

May 17-C. B. Hallam, M.A.: “Accomplishme nts of the I.G.Y.”; John Huschilt, M.A., 
Assumption University: “Astronomical Numbers”; G. R. Magee, Ph.D.: “Ob- 
server's Handbook Study”. 

October 17—John F. Heard, Ph. D.: “The Physical Nature of the Planets and Their 
ew Course of Evolution”; G. R. Magee, Ph.D.: “Observer's Handbook 
Study”. 

November 21—H. R. Kingston, Ph.D.: “Where is my Wandering Moon To-night?” 

December 12—Annual Meeting with reports and election of Officers followed by a 
social hour; G. R. Magee, Ph.D.: “Observer's Handbook Study”; W. Gordon 
Graham: “Astronomical Twenty Questions”. 


H. R. Kincston, Secretary. 


MONTREAL CENTRE 


A varied programme of activities has been vigorously maintained. The Inter- 
national Geophysical Year investigations, commencing in June 1957, continued with 
this Centre contributing to the studies of the upper atmosphere by organized meteor 
and aurora observations and to some extent in satellite tracking, after the first 
artificial satellites were launched. An introductory series of four lectures was given 
by Mr. T. Topham in January 1958, productive of both interest and new members. 

Eight regular meetings of the Centre were held during the season, including the 
Annual Meeting in October 1957, and the closing in May 1958, all of which were 
well attended. 

October 24—Annual Meeting; C. M. Good: “Three Years in Retrospect”. 

November 14—Peter M. Millman, Ph.D.: “The World Looks at the Earth”. 

December 12—L. Searle, Ph.D.: “Cosmic Explosions”. 

January 9/58—T. F. Morris, Ph.D.: “Comets”. 

February 13—Townsend Memorial Lecture; Fred L. Whipple, Ph.D.: “Satellite 
Tracking”. 

March 13—Dorrit Hoffleit, Ph.D.: “Nantucket and the Milky Way”. 

April 10—E. R. Pounder, Ph.D.: “Rockets and Space Flight”. 

May 8—Closing Meeting. Film presentation: “The Strange Case of the Cosmic 
Rays”, courtesy of The Bell Telephone Company of Canada. 
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The organized work of the Centre demands active support and participation by a 
large proportion of our members; what has been accomplished is indicative that the 
sole requirement for membership in the Society—“Interest in Astronomy”—has been 
indeed very real. 

It would not be quite in keeping to close this report without recognition of the 
“Devotion to Duty” which has inspired those upon whom the responsibility for our 
activities has fallen. 


E. E. Brmcen, Secretary. 


CENTRE FRANCAIS DE MONTREAL 


Comme par le passé, le Centre francais de la Société Royale d’Astronomie du 
Canada a tenu ses réunions a Ecole Polytechnique de Montréal. 
Les membres se sont réunis en huit séances réguliéres: 
21 octobre—Assemblée générale—acceptation du conseil présenté et film “Our Mister 
Sun”. 
25 novembre—M. Georges Durand: “Le Spoutnik”. 


30 décembre—Pierre Demarque, Observatoire David Dunlap: “L’Evolution des 
étoiles”. 
2 janvier—Pierre Lemieux: “Propos sur la visite de Vénus”. 
Er février—Jean Asselin, Ing.P.: “La naissance d'un Satellite”. 
31 mars—Prof. René A. Robert, Ing.P. Mesure de la vitesse de la lumiére et “La 
propagation des ondes” (films commenteés). 
28 avril—Lucien Coallier: “Les montagnes lunaires”. 
21 mai—Jean Asselin: “Propos sur l’observation”. 
Il y eut de plus au cours des mois de juin, juillet et aout observation du ciel. Ces 
réunions furent dirigées par MM. Adélard Rousseau, Pierre Lemieux et Jean Asselin. 
Le conseil se réunissait deux fois. 


FLEURANGE LAFOREST, secrétaire-trésorier. 


OTTAWA CENTRE 


The Council met three times in 1958 to plan meetings and to conduct other 
business of the Centre. The Constitution of the Centre, 
amended at the recommendation of the National Council. 

Public lectures were held as follows: 

January 23—M. M. Thomson, M. Se.: “The Dual-Rate Moon Camera”. 

February 14—S. N. Kalra, Ph.D.: “Electronic Timekeepers”. 

March 7—B. W. Currie, Ph.D.: “The Aurora”. 

April 24—R. F. Rodgers, M.A.: “The Story of Comets”. 

J. M. Abraham, M.Sc.: “Variations in the 
varth . 

November 18—F. R. Park, B.Sc.: “Photographic Methods for Recording Auroral and 
Meteor Data during the L.G.Y 

December 2—Annual Dinner Meeting; P. M. Millman, Ph.D.: “An Astronomer in 
Europe. A Summer Tour Through England, France, and Russia”. 

The Centre presented a display of astronomical instruments, books, and photographs 
at the Central Canada Exhibition held August 22-30. Several telescopes were set up 
near the exhibit to view the moon and Saturn. 

The Observers’ Group, directed by Col. J. A. Stairs, held meetings once a month 
throughout the year and arranged telescope nights as well during the summer months. 
Some members took advantage of the permission granted by Dr. C. 5. Beals to use 
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the 8-inch refractor housed in the small dome of the Dominion Observatory. 
Members of the group have given brief talks based on material in the Observer's 
Handbook preceding the main lecture at public meetings. A library has been started, 
S. A. Mott is the newly appointed Librarian. 


V. Garzauskas, Secretary. 


CENTRE DE QUEBEC 


Au terme de l'année 1958, les dirigeants du Centre de Québec ont le plaisir de 
signaler quelque progrés en ce qui a trait a l’érection du futur observatoire. La société 
a définitivement choisi son architecte attitré en la personne de M. Noél Mainguy, 
dont elle a obtenu une esquisse préliminaire, puis des plans élaborés et une maquette 
construite d’aprés ces plans. I] s’agit d'une conception tout a fait moderne, qui ne 
manquera pas d’attirer l’attention. 

Il n'y a pas eu de réunion générale avec causerie, au cours de l'année; par contre, 
l'observatoire était réservé & nos membres tous les samedis soirs, quand la tempéra- 
ture le permettait, a l’'avantage également d’un groupe de constructeurs de télescopes 
trés actifs. 

Des groupements d’amateurs se sont formés sous l'égide de notre Centre dans 
diverses localités de la province. C’est ainsi que Trois-Riviéres a maintenant une 
société d’astronomie et un observatoire, qui est en quelque sorte la succursale du 
notre. D’autres observatoires sont en bonne voie d’érection a Lévis et a Chicoutimi. 

L’observatoire temporaire de la tour Martello a été ouvert comme d’habitude au 
public durant une heure, chaque soir de beau temps. Dans le domaine des travaux 
pratiques, lobservation photographique du Soleil est objet d'une particuliére 
attention. Les occultations et un certain nombre d’étoiles variables sont observées 
réguliérement. 

L’étude des coincidences de température, dont notre collégue, M. Georges-Etienne 
Gagné fournit les bases statistiques depuis de nombreuses années, a de nouveau 
enregistré quelques bons résultats en sa faveur. Cette répétition des températures, a 
intervalle de 27-28 jours, s’affirme de plus en plus comme une excellente hypothése 
de travail. 


Paut-H. Napeau, Le secrétaire. 


TORONTO CENTRE 


The Toronto Centre held eleven regular meetings during 1958; the Observation 
and Study Group held six meetings and its lunar sub-section met six times; the 
Telescope Makers Group held 21 working sessions, and the Council of the Centre 
met twice. The “coffee hour” was held in the Society’s Library after most of the 
regular meetings. 

Outdoor activities during the late spring, summer and early autumn months were 
designed especially to share members’ interest in astronomy with the public. These 
events included four “Summer Star Nights” with telescopes on the University front 
campus, and three “Sky Gazing Parties” in city parks. The latter were jointly 
sponsored by The Toronto Star and films on astronomy were shown in addition to 
permitting visitors to use the several telescopes provided. Telescopes were set up on 
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the 13 clear or partially clear evenings during the 16-day period of the Canadian 
National Exhibition and an estimated 6,900 Exhibition visitors viewed the moon 
and evening planets as well as inspecting the instruments, most of which were made 
by members. On several occasions we took time out to point out to Exhibition visitors 
the Sputnik rocket carrier which passed over during our observing hours. 
The Centre is grateful to The Toronto Star for underwriting the expense of printing 
a 13th annual edition of the “Sky Facts” folder and our Autumn Session programme 
card. 
Speakers and subjects at the regular meetings were: 
January 21—Annual Meeting of the Centre, with film, “The Strange Case of the 
Cosmic Rays” presented by The Bell Telephone Co. of Canada. 
February 4A. G. W. Cameron, Ph.D., Atomic Energy of Canada Ltd., Chalk River: 
“The Making of Atoms in the Stars”. 
February 18—J. E. Kennedy, M.Sc.: “Eclipse Chasing Above the Clouds”. 
March 4—Members’ Night. Several short papers. 
March 18—John F. Heard, Ph.D.: “Satellite Round-up”. 
April 15—Percy Saltzman, B.A., Meteorological Service of Canada: “What Lies Behind 
the Weather”. 
April 29, May 27, June 24 and July 29—Summer Star Nights with telescopes on 
University campus. 
October 3—Open House for Members at David Dunlap Observatory. 
October 21—J. Allen Hynek, Ph.D., Smithsonian Astrophysical Observatory: “Tracking 
Satellites in Space and Time”. 
November 4—Helen S. Hogg, Ph.D., Donald A. MacRae, Ph.D., and Miss Ruth J. 
Northcott, M. A.: “LA.U., Moscow, 1958”. 
November 18— K. B. Jackson, B.A.Sc. Professor of Applied Physics, University of 
Toronto: “Binoculars and Binocular Vision”. 
December 2—William Buscombe, Ph.D., Mount Stromlo Observatory, Australia: 
“Astronomy in Australia”. 
Speakers at the general meetings of the Observation and Study Group were: 
January 24—Walter Johnson: “Refraction of Light”. 
February 28—Norman Duhig: “Rocket Fundamentals”. 
April 18—J. W. L. Arter: “Some Problems in Space Navigation”. 
May 30—Kurt Frenkel: “Meteors and Comets”. 
June 27—K. G. Wakefield: “The Drifting Continents”. 
November 14—R. V. Ramsay and L. H. Clark: Papers on Mars. 


Six meetings of the lunar sub-section were held at the homes of members. 


Members of the Observation and Study Group co-operated in an observation 
programme in connection with the International Geophysical Year including two 
meteor-observing nights on the grounds of the David Dunlap Observatory and indi- 
vidual reporting of auroral observations. The lunar sub-section is exchanging infor- 
mation with amateur members of the Irish Astronomical Society. Mr. R. V. Ramsay, 
Director of the O. and S. Group, would welcome correspondence from similar groups 
in the Society’s other Centres. 

The Telescope Makers Group continued to expand in both size and _ activities, 
attracting many younger members. An average of 30 attended the 21 working meetings 
in the “clubroom” and the six grinding tables are in constant use on meeting nights. 
Mr. Jesse Ketchum, the Group Director, reports about 60 members working on 
telescopes and 28 reflectors completed during the year, including one 12%-inch, one 
10-inch and two eight-inch mirrors. Members of the Group were on hand at each 
of the public open nights at the David Dunlap Observatory. 

Membership in the Centre continued to grow, a total of 105 new members being 
elected during the year. 

Freperic L. Troyer, Secretary. 
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VANCOUVER CENTRE 
There were eight regular meetings of the Centre in 1958, all in the Physics Building, 
University of British Columbia. The greatest attendance was eighty-five and the least 
twenty-nine. The speakers were: 
January 14—G. M. Griffiths, Ph.D.: “Nuclear Sunshine”. 
February 11—K. O. Wright, Ph. D.: “The Atmospheres of Giant Eclipsing Stars”. 
March 11—A. W. Mackenzie: “The Motions of the Moon”. 
April 8—C. A. Lawler: “A Reflecting Telescope”; T. Taylor: “Observations of 
Meteors and Aurorae”; G. Morgan: “The Spring Constellations”; E. M. Price: 
“Electronics in Artificial Satellites”. 


May 13—J. 1. Mills: “How the Society Can Promote Astronomy in the High Schools”. 

October 14—R. J. Clark: “Orbits of Double Stars”. 

November 12—J. B. Brown, Ph.D.: “Radio Astronomy”. 

December 9—Andrew Mckellar, Ph.D.: “A New Large Reflector for the Dominion 
Astrophysical Observatory”. 

There were tests or demonstrations at three of the six meetings of the Telescope 
Section. The usual attendance was about twenty-five. About eight telescopes have 
been finished and about twelve mirrors were aluminized during the year. 

The Centre set up telescopes on the University Grounds during June, July and 
August, on such Tuesday evenings as were clear, and showed interesting objects to 
the general public. There were fewer visitors this year because of the building opera- 
tions on the Grounds. 

The Annual Dinner was at the Faculty Club on December 9th. There were thirty- 
four present. The Annual Meeting was held in the Physics Building after the dinner. 
During the year twenty-seven new members joined and there are now ninety on the 
roll. 

The Centre is again greatly indebted to both the University and Dr. Shrum for 
the use of the Physics Building. 

R. J. Acting Secretary. 
VICTORIA CENTRE 

The regular meetings of the Victoria Centre were held at Victoria College. We are 
indeed grateful to them for their generosity in making facilities available to us. The 
speakers and topics were: 

January 8—H. White, M.A.: “Ripple Rock and Se ismology”. 

February 12—R. Wilson, Ph.D.: “Between the Stars”. 

March 12—Sir Charles Wright, Ph.D.: “Some Aspects of the L.G.Y.”. 

April 9—Activity Night. 

October 8—J. A. Pearce, Ph.D.: “The First Observatory at Alexandria”. 

November 12—E. Ebbighausen, Ph.D.: “Double Stars”. 

December 3—G. J. Odgers, Ph.D.: “Impressions of Russia”. Annual Meeting and 
Dinner. 

Activity night featured interesting and well-illustrated reports by Student Members 
on telescope making and astronomical photography. 

After an absence of one year, the annual Summer Evenings with the Stars were 
again held. Exclusive of Members, 58 attended the following lectures: 

July 28—Mrs. J. R. Noble, M.A.: “An Introduction to the Heavens”. 
August 4—Miss J. K. McDonald, Ph.D.: “The Earth and the Planets”. 
August 11—Miss A. B. Underhill, Ph.D.: “The Sun and the Stars”. 
August 18—Visit to the Dominion Astrophysical Observatory. 

August 25—K. O. Wright, Ph.D.: “Artificial Satellites”. 

The Centre’s membership for the year was comprised of one Honorary Life 
Member, eight Life Members, 57 Members and 17 Student Members. 


D. H. ANprEws, Secretary-Treasurer. 
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WINDSOR CENTRE 


Nine regular meetings and two executive meetings were held in 1958. The average 
attendance was 35. Unless otherwise indicated, the meetings were held in the Art 
Gallery of the Willistead Public Library. 

January 21—E. W. Keith: “Constellation Recognition, A New Approach”; L. Huneault: 
“1957 Astronomy Highlights”. 

February 18—John Huschilt, M.A.: “Man-Made Satellites”. This meeting was held in 
the Science Building, Assumption University. 

March 18—A. Don, Ph.D.: “Stars, New And Old”; G. Nyberg: “Current Events”. 

April 15—Dean B. McLaughlin, Ph.D.: “Do The Poles Of The Earth Wander?”; L. 
Huneault: “Current Events”. 

May 17—John Huschilt, M.A.: “Astronomical Numbers”; L. Huneault: “Accomplish- 
ments of the International Geophysical Year”. This was a joint meeting of 
the London and Windsor Centres, held at the University of Western Ontario. 
After a tour of the campus and a banquet, the meeting was held in the Hume 
Cronyn Memorial Observatory. 

June 17—At the home of Mr. and Mrs. D. C. Bawtenheimer. Adverse weather pre- 
vented observations. Colour slides were shown by E. W. Keith. 

September 16—Jack Watson: “Radio Astronomy”; L. Huneault: “Current Events”. 

October 21—Everett R. Phelps, Ph.D.: “Will We Reach Our Moon?— What Will We 
Find There?”; L. Huneault: “Flying Saucers Explained As Cloud Phenomena”. 

November 18—Annual Meeting, followed by two films and a social half-hour. 


L. Huneau tt, Vice-President. 


WINNIPEG CENTRE 


Eight regular meetings of the Winnipeg Centre were held during the year 1958. 
The following topics were presented: 

January 15—J. L. Green, T. D. Cairns, and J. Scatliff, M.D.: “A Discussion of Local 
Observations of Sputniks”. 

February 24—N. W. Wilde: “Science Interest Among Senior High School Students”. 

March 24—J. Scatliff, M.D.: “Report on a Visit to Two Saskatchewan Observatories” ; 
D. R. P. Coats: “Introduction to Telescope Construction”. 

April 28—R. J. Lockhart, B.A.: “Report on Annual Meeting of the R.A.S.C. in 
Hamilton”; B. G. Whitmore, Ph.D.: “Radio Astronomy”. 

May 26—Walter Patterson, Jr., B.Sc.: “Upper Atmosphere Phenomena”. 

September 22—J. Scatliff, M.D.: “Report on a Visit to David Dunlap Observatory, 
Summer 1958”. 

October 27—D. R. P. Coats introduced the film “Strange Case of the Cosmic Rays” 
courtesy of The Bell Telephone Co. of Canada. 

November 24—R. J. Lockhart, B.A.: “The Star of Bethlehem”; film: “The Story of 
Palomar”. 

Three executive meetings were held at the home of Dr. Scatliff. A booth run by the 
Winnipeg Centre was open during mid-June at the Red River Exhibition. A special 
observation night was held on Friday, August 15th, telescopes being set up at the 
homes of three members in different parts of the city. Special meetings of the 
telescope-making class were conducted by D. R. P. Coats. The satellite-watching group 
was under the supervision of J. L. Green. On June 20th a visitor, A. C. Bedell of 
St. Louis, Missouri, showed a movie on solar prominences. Several meteor-observing 
nights were held during the year. 


T. D. Cairns, Secretary. 
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THE ROYAL ASTRONOMICAL SOCIETY OF CANADA 
STATEMENT OF INCOME AND EXPENDITURES 
FOR YEAR ENDED DECEMBER 31, 1958 


GENERAL ACCOUNT 


INCOME 

Membership fees ; : $7,075.74 
Grants from Government of Canada and Province of 

Ontario .. 4,500.00 
Members’ donations and miscellaneous contributions . . 40.00 
Publications (sales and subscriptions) 7,829.51 
Advertising Revenue. 1,222 .92 
Proceeds from sale of i insignia and lapel buttons Ms 978 .00 


Gross INCOME 


EXPENDITURES 


Printing of publications .. $12,276.57 
Insignia and lapel buttons .. 794.00 
Office salaries 3,842.35 
Stationery, printing and office supplies 1,400.13 
Rental allowance for Society's office 600.00 
Postage and express (less amounts c harged) 400.24 
General expenses (including medals and awards) a 182.04 
Telephone... 129.13 
Bank charges and foreign exchange 176.28 
Provision for doubtful accounts... ay 117.46 
Depreciation on furniture and equipment. . 264.60 


TotaL EXPENDITURES .. 


NET OPERATING INCOME 


BUILDING ACCOUNT 


INCOME 
Rents received $2,719.00 
Rental allowance for Society’: s office 600 .00 
EXPENDITURE 
Taxes .. $477.01 
Mortgage interest .. 616.85 
Fuel. 284 .25 
Light, gas and water. : 210.54 
Property maintenance ‘and repairs : 136.59 
Insurance 67.28 
Depreciation on building 412.50 


$21,646.17 


$20,229.71 


$1,416.46 


$3,319.00 


2,205 .02 


NET BUILDING INCOME 


$1,113.98 
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THE ROYAL ASTRONOMICAL SOCIETY OF CANADA 


BALANCE SHEET DECEMBER 31, 1958 
ASSETS 
CURRENT ASSETS 
Cash on hand and in bank . $8,754.60 
Accounts receivable . $2,759 34 
Less: Allowance for doubtful accounts .. 114.46 2,644.88 $11,399.48 
PREPAID EXPENSES 
Printing cost of 1959 Observer's Handbook 3,634.25 
Unexpired insurance . . 69.43 3,703 .68 
FIxeD AssETs 
Land, 252 College Street—at cost .. $17,000.00 
Building, 252 College Street—at cost . $16,500.00 
Less: Accumulated depreciation . . 825.00 15,675.00 
Furniture and equipment. $2,646 .00 
Less: Accumulated depreciation . . 509 .60 2,136.40 
Library—Nominal value. ——-— 100.00 34,911.40 
56 


LIABILITIES AND EQUITY 


CURRENT LIABILITIES 


Outstanding cheques $5,137 .66 
Accounts payable and accrued charges ; 290.32 
Mortgage payments due in 1959... 1,000.00 
DEFERRED INCOME 
Membership fees for year ending September 30, 1959. . $2,031.03 
Prepaid subscriptions to Journal and Observer's Handbook 2,140.66 
Prepaid advertising for 1959 publications * 1,120.00 
Advance grant from Government of Canada 3,500.00 
MortGaGE Dest 
6% first mortgage loan, maturing March 1, 1961 ; $9,500 .00 
Less: Current maturities . . 1,000.00 


$50,014. 


$6,427 .98 


8,500.00 


Tora. LIABILITIES 


EQUITIES 
Surplus—as per statement attached a . $24,126.85 
Life Membership Reserve... 2,168 04 


$23,719.67 


26,294.89 


STATEMENT OF SURPLUS 


Balance at December 31, 1957 


$50,014.56 


$21,596.41 


Net operating income for year “1958. ie $1,416.46 

Net building income for year 1958 .. we 2. 1,113.98 2,530.44 
SurpLus— December 31, 1958. . $24, 126. 85 
Helen S. Hogg, National President J. H. Horning, National Treasurer 
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REPORTS 


OF TREAS 


RECEIPTS Calgary Edmonton Halifax Hamilton London 
Balance from 1957 .. oe 239.20 20.84 144.32 91.38 
Membership fees 618.00 231.00 206.00 380.00 231.00 
Donations for N.O. 

Contributions to Centre 5.00 5.00 60.00 
Rebate from N.O. re 1957 . . ; 5.00 
Educational activities 88.75 
Annual dinner 12.00 
Sales of Handbooks, etc... 44.20 21.00 
Bank interest 4.28 2.21 
Income from investments 
TOTAL $672.20 $491.57 $226. S4 $696 28 $322.38 

DISBURSEMENTS 
Fees remitted to N.O. : 412.00 154.00 78.00 258 . 34 154.00 
Donations remitted to N.O. 

Meetings and lectures 28.75 188.16 ~° 23.20 

Annual dinner : 20.00 

Handbooks, etc. : . : 1.20 2.25 

Equipment and supplies. 58.95 41.17 55.23 

Office and administrative expenses 5.48 70.64 29.99 

General expenses. 99.99 26.00 40.00 

Transferred to special funds 

Balance carried to 1959 94.58 245.40 122.84 83.91 115.19 
. $672. 20 $491.57 $226. 84 $696.28 $322 


CENTRE DE QUEBEC 


RECETTES 
Solde 1957 . $164.68 
Cotisations 417.00 
Intérét de Banque. . 1.84 
Emprunt 175.83 
$759. 35 


DEPENSES 


Cotisations 
Observatoire 
Administration 


Echange sur chéques 


Solde 1958 


132 


. $278.00 
360.65 


$759.35 
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URERS OF CENTRES 


CF. de 


Montreal Montréal Ottawa Toronto Vancouver Victoria Windsor Winnipeg 
561.65 204.03 444.26 2,343.43 302.59 279.67 170.67 175.37 
1,258 .00 234.00 457 .00 2,324.70 408 .04 410.00 174.00 316.00 
43.10 80.62 10.00 15.00 35.00 25 
19.00 1.00 
7.40 4.85 58.00 
166.00 90.00 
54.75 3.50 40.80 32.75 
6.82 2.65 5.69 6.30 1.85 2.52 


705.83 


$2,582. 80 


$521.30 $1,142.55 $4,702.13 


$720.43 $915.32 


832.00 159.51 128.66 1,465.23 272.06 348.00 125.99 146.77 
390.24 24.00 112.08 33.00 33.60 47.07 2.50 

159.50 30.79 94.00 

69.00 30.00 

254.71 77.87 39.48 
116.87 29.65 88.61 50.00 5.06 40.18 70.97 
242.87 32.00 77.81 6.25 70.73 
250.00 
496.11 276.14 610.10 3,074.82 379.52 291.06 168.88 


$2,582.80 


$521.30 $1,142.55 $4,702.13 


$720.43 $915.32 $348.19 


203 . 40 


$524.37 


TORONTO CENTRE 

RECEIPTS 
Balance January 1, 1958 .. $993.59 
Annual grant from C.N.E. 200.00 
Bank interest 86.82 
Totals ne $1,280.41 


SPECIAL PURPOSE FUND 
DISBURSEMENTS 


Balance Dec. 31, 1958 $1,280.41 


Totals 35 $1,280.41 


MONTREAL CENTRE OBSERVATORY FUND 


RECEIPTS 
Balance from 1957. . $1,387 .27 
Dominion cf Canada bonds 100.00 


Interest on bonds .. eo 3.00 
Bank interest 22.83 
Totals R .. $1,513.10 


DISBURSEMENTS 
Dome alterations 


$332.13 


Repairs, equipment, etc. .. 61.71 
Balance carried forward 
Cash .. 1,019.26 
Totals .. $1,513.10 
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THE ROYAL ASTRONOMICAL SOCIETY OF CANADA 
OFFICERS FOR 1959 


NATIONAL OFFICERS AND COUNCIL 


Honorary President—The Honourable W. J. DuNtop, v.parp., Minister of Education for 

President—Anorew McKELLar, PH.p., Victoria. 

First Vice-President—Peter M. MILLMAN, Ottawa. 

Second Vice-President—Rutu J. Nortucotr, M.a., Toronto. 

National Secretary—J. E. Kennepy, m.sc., 252 C ollege Street, Toronto 2B. 

National Treasurer—J. H. Horninc, m.a., 2 

Recorder—Freperic L. Troyer, Toronto. 

Librarian—W. T. Tutte, Px.v., Toronto. 

Council—Calgary: E. J. McCutcovcn; Edmonton: E. S. Keepinc; Halifax: Rev. M. W. Burke- 
Garrney; Hamilton: Grant M. Vansickie: London: W. Gorpvon Granam; Montreal: C. M. 
Goop; Montréal (C.F.): Romeo Gricnon; Ottawa: J. L. Locke, pH.p.; Quebec: Mavrice 
Drotet; Toronto: J. F. Hearp, px.p.; Vancouver: J. A. Jacoss, PH.D.; Victoria: Norman G. 
Rocers; Windsor: C. K. Carrincton; Winnipeg: R. J. Locknart. 

Elective Members—Miriam S. Burianp, B.a.. Ottawa; A. Visert Dovctas, PH.p.. Kingston; Cart 

EINHARDT, Toronto; Past Presidents—R. M. Petrie, Victoria; Heten S. Px.p., 
Toronto. 
Honorary President—T. A. Link, Phi.v. 


CALGARY CENTRE 


Ontario. 


2 College Street, Toronto 2B. 


Honorary President—T. A. Link, PH.v. Vice-President—1. W. Lavio.ette 
President—W. H. Stu-wewt Treasurer—K. B. 
Secretary—Miss F. Nicuor, 837-13 Ave. S.W., Calgary. Librarian—E. J. M. 


Council—W. R. Granam; J. Hower; J. Jones; S. Litcninsxy; A. McQuarrie; 
G. Sxoreyxo; J. Waicut. 


EDMONTON CENTRE 


Honorary President—E. S. Keepine, D.1.c. Vice-President—J. HarrINGTON, B.SC. 
President—Eart R. V. MILTON, B.sc. ibrarian—F. JENSEN 
Secretary—D. R. Crossy, px.p., University of Alberta, Edmonton. Assistant Secretary—S. F. Pace 


reasurer—G. 
Observatory Representative—H. Grayson-SMitH, PH.D. 
Council—A. Darton; Mrs. S. F. Pace; D. A. Rosenrieip; and Past President L. V. Suitn. 


HALIFAX CENTRE 


Honorary President—Rev. M. W. BurKke-Garrney, s.J. First Vice-President—Haroip 
President—M. E. Hicoins Second Vice-President—G. H. DactisH, M.D. 
Secretary—Caro_yn Narre, 74 Henry Street, Halifax. 

Treasurer—Patricia AMIRAULT. 

Council—H. Curran; H. O’Suea; D. 


HAMILTON CENTRE 


Honorary T. Gopparp, B.s., First Vice-President—S. J. BuNntain 
President—J. G. Cratc, B.sc. Second Vice-President—J. A. Wuncer 
Secretary-T reasurer—Grorce Murcuie, 77 Fennel Avenue West, Hamilton. 

Curator—G. E. M.A. 

Council—E. Bossence; P. Ewanicx; W. K. “sy J. Kincpon; R. Nemson; E. Ostrosser; L. V. 


Powis; F. Scunemer; G. E. Sueprarp; S. J. Swannie; B. WIsHaRT; and Past Presidents— 
H. B. Fox; Rev. N. Green, B.a., A. E. Joxuns, PH.D. ; J. McCatiion, M.a.; 
T. M. Norton; O. J. Paton; J. H. Step, pPHM.s.; W. J. Sep, B.a. . D. Stewart, B.A 
LONDON CENTRE 
Honorary President—H. R. Kincston, PH.D. Vice-President—W. H. ApamMson, M.A. 
President—W. WeHLAU, PH.D. Recorder—R. W. RicHarpson 


Secretary—H. R. Kinoston, px.p., 277 Victoria Street, London. 
Treasurer—G. R. Maces, PH.D. 
Counci/—Rosert Manvet; Rosert Russert; Wm. H. Steeves; F. W. R. Tayvor, m.a.: A. J. Watt, Mv. 


MONTREAL CENTRE 


Honorary President—A. N. SHAw, PH.D. 


President—A. R. MacLennan Vice-President—T. F. Morris, 
Secretary—E. E. Brivcen, 6156 Sherbrooke St. West, Montreal 28. Recorder—Maryjorie Ciark 
Treasurer—J. MacDonatp Librarian—C. M. Goon 


Director of Observations—F. J. DeKinver 

Asst. Director of Observations—Isapet K. WILLIAMSON. 

Council—G. G. Baron; A. E. Epwarps; Cuartes Fox, px.c.; G. B. Moxon; Gorpon Penper. Q.c.; 
Mrs. C. Jerrery: S. Sunpett; H. Vickerson; G. Wevce; and Past President—D. E. Dovctas, PH.D 
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CENTRE FRANCAIS DE MONTREAL 


President—Prerre Lemieux 
Secretary-Treasurer—F Leurance Larorest, 36 Deslauriers Avenue, 
Jacques-Cartier, P.Q. 
Recorder—Gaston Lesrun 
Director of Rousseau 
Council—J. A. Buteau; Hector DeListe Garneau; 
J. P. Lavioterte; A. D. Tessier, M.D. 


Vice-President—Jtan ASSELIN 
Town of Pierrefonds, Co. of 


Librarian—Rocrr Bonin 


Marcecre Gauvreau; J. R. Gricnon; 


OTTAWA CENTRE 
Honorary President—Hoyves Lioyp, M.A. First Vice-President—Ian PH.p. 
President—J. E. Litty, M.a. Second Vice-President—J. A. Stairs 
Secretary—V. Gaizauskas, PH.D., Dominion Observatory, Ottawa. Librarian—S. A. Morr 
Recorder—JOoan STEWART, B.A. Treasurer—W. J. B.sc. 


Counctl—Mrs. Ian Henperson, m.sc.; L. G. s.sc.; W. L. Orr, m.v.; J. A. RoTTenserc, PH.D.; 
R. W. Tanner, M.A. 


CENTRE DE QUEBEC 
Patron—Mor. PARENT, P.A., V.G. 
Président—J. Atrrep DuMONT 
Secrétaire-T résorier—Paut H. Napeau, 229 Quest, rue St. Cyrille, Québec 6. 
Directeur des projets electroniques—FELIX Epce Aviseur légal—Arcapius Denis 
Consel—Mm. Jos. Boucnarp; Cuanoine G. O. Core; Germain Couture; MicHet Francoeur; 
Lionet GaLuicHAN; Gerarp LAFONTAINE; Rotanp Mainouy; et les anciens Présidents, Georces- 
Etienne Gacne; Jean-CHarces Macnan et Lucien Pou 


Vice-Président—Asse Rosario Banorr 


TORONTO CENTRE 


Honorary President—Joun F. Hearn, PH.D. First Vice-President—RaymMonp R. Broaproor 

President—Leonarp SEARLE, PH.D. Second Vice-President—M. A  KAMIENSKI, D.D.S. 

Secretary—Frepveric L. Troyer, 53 Woodlawn Ave. East, Toronto 7. 

Treasurer—G. W. Recorder—Kutut Mires 

Council—J. W. L. Arter; R. S. Horton; Watter JOHNSON; Moopy KacsrieiscH; Jesse KetcHuM; 
Lester S. Locke, B.a.; F. R. Lorriman, PH.D. ; Cart Reinuarpt, sp.sc.: K. G. WakerieLp: 
and the Past Presidents: G. A. Cooper, B.a.sc.; L. H. Crarkx; H. L. Wetsu, px.v.; F. L. Trover; 
Ruts J. Norrucorrt. 

Director of Telescope Makers Group—Jesse KetcHuM 

Director of Observation and Study Group—R. V. Ramsay 


VANCOUVER CENTRE 


Honorary President—A. M. Crooker, PH.D. 

President—V. J. OKULITCH, PH.D., F.R.S.C. 

Secretary—R. Crark, 1988 Western Parkway, Vasegeee 8. 

Director of Telescope Section—S. D. Suttivan Asst. Director of Telescope a M. H. Parry 

Council—G. E. Frostrup; Mrs. 3. F. M. A. McGratnu; I. J. Mitts; and 
Past Presidents—A. W. MacKenzie; A. Outram; E. M. Price; M. T. — 


Vice-President—S. D. Suttivan 
Treasurer—Mrs. C. A. Rocers 


VICTORIA CENTRE 


Honorary President—O. M. Prentice 


First Vice-President—J. L. CrimenHaca 
President—J. L. Muir 


Second Vice-President—Anne B. UNDERHILL, PH.D. 


Secretary—J. D. Francis, Dominion Astrophysical Observatory, Royal Oak, B.C. 

Recorder—J. D. Jervis Treasurer—F. R. 

Director of Telescopes—R. Peters Librarian—D. C. Wyatt 

— R. Batt; P. E. Bomrorp; E. R. Brown; P. Dixon; G. J. Oncers, pxH.v.; W. Simpson- 
FIKIE. 


WINDSOR CENTRE 


Honorary President—Rev. N. J. RutH, c.s.B., M.A. Vice-President—Henry B.S.£.2. 
President—Lampert HUNFAULT Treasurer—Wmo. J. PERSON, R.1.A. 
Secretary—Cyrit B. c.p., B.A., 1184 Windermere Rd., Windsor. 

Council—Cuartes A. Bett, B.A., C. BawTennermer: C. K. CarRINGTON ; Hucu S. Cunnino- 
HAM, B.A.; LEONARD DALPHE: Ww. AtmMon Hare, B.A.SC., M.E.i.c.; . MITCHELL, B.R.1., 
M.£.1.c.; Cameron H. Montrose, B.a.sc.; P. NELSON; Nyserc; Russet. G. 
Warwick, B.a.; and Past President Eowarp W. KeitH. 


WINNIPEG CENTRE 


Honorary President—H. H. PH.D. First Vice-President—W. W. 
President—J. ScaTLiFF, M.D., 


Second Vice-President—J. L. Green 
Secretary-Treasurer—T. D. Cama, 924 Waterford Avenue, Winnipeg 9. 


Recorder—Isopet Curistie 


Couneil—D. R. P. Coats; R. J. Locxnart, p.a.; B. F. SHinn; D. Lecxm; N. W. 
B. Pasicov, B.sc. 
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THE SOCIETY'S ANNUAL MEETING, TORONTO, 
March 13-14, 1959 


The photographs on this page were taken by Mr. Walter Johnson of 
the Toronto Centre during the At-Home and at the Session for Papers 
which was a feature of this year’s Annual Meeting. 


Upper right: Dr. Helen Hogg, retiring President of the Society, is 
receiving guests to the At-Home following the presidential address. 
Upper left: Mr. V. Ramsay of the Toronto Centre reads a paper to the 
Society during the morning session. 
Lower left: Part of the audience at the Session for Papers. Representa- 
tives from at least four of the Society's Centres are included. 
| Lower right: Mr. F. DeKinder of the Montreal Centre reports to the 
Society on his solar observations. 
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METEOR NEWS 


By Peter M. Millman 


National Research Council, Ottawa, Ontario 


Tue L.G.Y. VisuAL Mereor PRroGRAMME—PRocREss No. 3 


The visual meteor programme which was organized in Ottawa for the 
1.G.Y. (1) has received co-operation from many groups and individuals 
located over a very large area. The first two Progress Reports (2), and 
also two Bulletins (3), have listed a total of 33,882 meteors reported up 
to April 15, 1958. In this third Progress Report an additional 44,216 
meteors are included. The records of these new observations were 
received at headquarters between April 15 and October 15, 1958. This 
gives a grand total of 78,098 meteors, observed in 36,129 ten-minute 
periods. These observations are now being transferred to 1.B.M. punched 
cards for a statistical study in collaboration between the Dominion 
Observatory and the National Research Council. 

In this current report 92 groups and individuals who contributed 
previously are included. In addition 45 new stations sent in observations 
for the first time. To all these go thanks for their co-operation in this study 
of the numbers of meteors encountered by the earth. With so many 
taking part it is difficult to single out any station. However, special 
mention should be made of G. Rippen at Des Plaines, Il]. who observed 
for 1025 periods on 95 nights, and to the group led by A. Pearlmutter 
which observed for 1425 periods on 86 nights. 

As in previous reports the table lists the stations in the first column in 
alphabetical order, followed by the name of the person turning in the 
report. The last four columns list in order the number of nights worked, 
the total number of 10-minute intervals on which observations were 
carried out, the number of meteors recorded, and the average number 
of observers (including timekeeper) active at one time. 

The table is divided into three parts. The first lists stations which were 
included in Report No. 1, the second those which appeared first in 
Report No. 2, and the third those which are reported here for the first 
time. As well as 41 new stations from North America we welcome 3 new 
stations from Japan and one from Italy. 
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138 Meteor News 


SUMMARY OF OBSERVATIONS RECEIVED FROM APRIL 15, 1958, TO OcToBER 15, 1958 
ON THE Speciat I[.G.Y. VisuaL METEOR PROGRAMME 


Ten- Average 
Minute Meteors No. of 
Location Name Nights Periods Recorded Observers 

Atlanta, Ga. 43 D. Cravens 15 110 66 l 
Baltimore, Md. K. Delano 39 336 593 1 
Bethel, Vt. Miss R. Clifford 4 23 18 1 
Bexleyheath, England _K. Herbert 11 115 334 3 
Boise, Idaho J. Westby 13 160 1288 5 
Brooklyn, N.Y. 41 R. Bell 5 27 25 2 
Brunswick, Ohio H. Decker 26 160 66 1 
Caguas, Puerto Rico A. Nieves 3 34 51 7 
Caney, Kans. P. Holt 13 95 135 1 
Cape Elizabeth, Me. R. Dole 9 76 79 1 
Cedarhurst, N.Y. E. Heinhold 15 91 37 1 
Centreport, Pa. R. Machemer 15 166 235 2 
Chicago, Ill. #2 D. Fretland 22 324 516 1 
Clarkston, Wash. P. Ingram 3 18 321 3 
Clayton, Mo. D. Megginson 4 24 5 1 
Cleveland Hts., Ohio J. Breckinridge 2 18 35 6 
Dallas, Tex. #2 R. Althauser 6 190 1113 5 
Des Plaines, III. G. Rippen 95 1025 1362 1 
Dyer, Ind. . Berg 59 845 2627 1 
Edmonton, Alta. 41 . Loehde 2 ll 3 
Edmonton, Alta. #2 E. Milton 5 31 69 3 
Emporium, Pa. D. Regester 8 53 55 2 
Fort Wayne, Ind. #2 D. Nelson 15 173 176 1 
Franklin Park, III. A. Demos 2 12 —_ 1 
Greenwich, Conn. J. Halloran 6 48 64 3 
Hamilton, Ont. #1 J. A. Winger 9 93 139 6 
Harlan, lowa K. Johnson rj 46 55 1 
Hopewell, N.J. F. Manasek 1 4 4 1 
Ions, Ohio D. Hansen 31 555 723 2 
Islip Terrace, N.Y. W. Webster 24 155 183 1 
Keokuk, Iowa S. Sinotte 1 12 83 1 
Ladysmith, Que. W. A. Gault 5 87 359 1 
Lodi, Calif. 41 R. Birch 30 397 683 1 
Lodi, Calif. #2 P. Sheehan 6 68 129 1 
Los Angeles, Calif. T. Quinn 3 17 94 1 
Lucerne, Switzerland E. Roth 18 201 858 3 
Minneapolis, Minn. #1 R.H. Scrimshaw 17 110 333 2 
Montreal, Que. Miss I. K. Williamson 29 446 602 4 
Moose Jaw, Sask. E. Freidin 7 109 1226 7 
Newark, Ohio #1 M. O’Brien 3 19 47 2 
New Milford 

(Hackensack), N.J. R. Brown 1 10 9 1 
New York, N.Y. #3 T. Mooney 5 85 10 1 
New York, N.Y. #4 A. Pearlmutter 86 1452 6916 2 
Oakville, Ont. P. Bowker 13 242 899 2 
Omaha, Nebr. C. Moroson 27 295 782 2 
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Location 


Ottawa, Ont. 

Pine Bush, N.Y. 
Pittsburgh, Pa. 
Portsmouth, Va. 
Poughkeepsie, N.Y. 


Regina, Sask. #1 
Salem, Oregon 
Sandy Point, Me. 
San Jose, California 
Sarles, N. Dak. 


Shediac, N.B. 

(St. Lambert, Que.) 
Stone Mountain, Ga. 
Teaneck, N.]J. 
Vancouver, B.C. 41 
Villa Rica, Ga. 


Western Springs, II. 
West Nanticoke 
(Berwick), Pa. 


Arlington, Calif. 
Beacon Falls, Conn. 
Brooklyn, N.Y. #3 
Broomall, Pa. 
Centreville, Va. 


Danville, Ill. 
Dyersburg, Tenn. 
Haliburton, Ont. 
Houston, Tex. 41 
Ichinomiya, Aichi, Japan 


Kanaya, Japan #1 
Kibi, Japan 
Kishiwada, Japan 
Leavenworth, Wash. 
Malate, Manila, 
Philippines 


Merrimac, Mass. 
Minneapolis, Minn. #3 
New Bedford, Mass. 
Port Alice, B.C. 

Red Bluff, Calif. 


Rio de Janeiro, 

Brazil #1 
Rio de Janeiro, 

Brazil #2 
Rio de Janeiro, 

Brazil #3 
St. Paul, Minn. 


Salem, Oregon #2 
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Ten- Average 
Minute Meteors No. of 

Name Nights Periods Recorded Observers 
Miss M. S. Burland 22 774 3033 8 
T. Hlavac 3 32 317 1 
W. A. Feibelman 36 223 207 1 
C. Rosekrans 1 1 1 1 
F. Greer 10 57 38 1 
D. Hallsworth 12 125 372 6 
E. Breithaupt 11 177 850 3 
P. Miscall 2 17 16 1 
S. Bieda 5 56 216 4 
J. Leppert 6 32 123 1 
A. R. MacLennan 1 12 13 1 
D. Cravens 7 56 62 1 
Miss J. Shelby 14 133 284 | 
N. Eisner 18 106 1152 3 
W. F. Barber 3 18 4 l 
R. Rexford 20 545 1213 4 
H. Humphries 8 54 8 1 
H. E. Kaiser 18 244 415 4 
T. J. Bohuski 28 413 640 l 
J. S. Levine 21 132 132 1 
R. Field, Jr. 2 21 5 1 
M. E. Bishop 18 120 138 l 
M. Zillman 2 49 38 1 
J. Jinkins 10 70 157 2 
Miss M. S. Burland 1 16 20 4 
D. Milon 22 248 1301 3 
K. Kawai 13 94 112 - 
K. Komaki 36 255 219 1 
Mrs. F. Iwasaki 21 121 82 1 
Y. Maeda 5 70 60 - 
S. Emig 4 27 47 2 
B. P. Seno 25 247 18 2 
R. B. Kelly 19 194 222 1 
B. Steger 21 340 693 1 
R. Jepson 2 17 37 1 
H. Barclay 2 4 4 2 
F. Wyburn 94 729 124 l 
A. Fucs 2 19 31 3 
P. Silva 3 12 9 1 
H. Bucher 25 156 116 2 
R. A. Gorkin 4 29 5 1 


R. M. Bales 


23 269 590 1 
( 


140 Meteor News 


Ten- Average 
Minute Meteors No. of 
Location Name Nights Periods Recorded Observers 
Sebastopol, Calif. C. McLendon 2 12 17 2 
Sheffield, Ala. R. May 39 373 464 | 
Vancouver, B.C. 42 M. T. Taylor 4 37 264 3 
Wakayama, Japan A. Kamo 1 9 10 1 
Wellington, C.L., 
New Zealand N. K. Keen 13 72 69 1 
Bakerstield, Calif. R. Hayslett 3 36 368 2 
Biddeford, Me. R. Dion 4 77 467 l 
Booth Bay, B.C. D. Stewart l 10 45 2 
Cedar Rapids, Iowa R. Blazek 12 132 494 1 
Chicago, Ill. 43 M. Glazek 4 53 41 1 
- Dallas, Tex. 43 E. Miller 1 18 36 3 
; Davenport, lowa J. Schroeder 6 36 27 1 
7 East Islip, L.I., N.Y. C. Weinberger 14 99 92 1 
ie Elgin, Ill. T. Schmidt 3 21 59 1 
3 Fort Wayne, Ind. #3 R. Koczor 13 91 112 1 
; Houston, Tex. #2 J. Davis 3 30 44 1 
Huntington, W. Va. J. Lichtenstein 1 10 15 1 
Ina, Japan T. Itubo 48 340 417 1 
Kanaya, Japan #2 K. Yamada 20 121 68 1 
Maresca, Italy G. Paolo 17 143 152 1 
Ai Minden, Ont. R. G. Taylor 2 13 32 2 
Minonk, II. R. Gore 4 11 11 1 
j Mitaka, Japan M. Huruhata 14 124 730 2 
Mukwonago, Wis. J. Jacoby | 6 12 1 
Newark, Ohio #2 N. R. Colangelo 53 672 457 1 
Norwalk, Iowa R. Biondi 2 12 52 1 
Organ Pass, N. Mex. C. A. Tougas 30 669 504 3 
Port Credit, Ont. #1 J. Levis 3 20 20 2 
Port Credit, Ont. #2 Miss F. Leach 3 20 4 1 
Quebec City, Que. S. Zimet 1 i) 11 1 
a St. Catharines, Ont. G. Thomas 3 19 24 1 
St. Louis, Mo. J. D. Whitney | 16 75 2 
St. Rose, Que. Mrs. D. Yane 2 23 68 3 
Sacramento Peak, 
N. Mex. G. Schwartz 32 707 620 2 
< Salem, W. Va. J. Colgate 6 37 66 1 
Saskatoon, Sask. G. Thompson 5 50 572 6 
Schenectady, N.Y. J. Keane 25 205 42 1 
Seymour, Conn. H. Kushpinsky 8 107 170 1 
Sioux City, lowa H. T. Nourse 6 57 27 1 
Telford, Pa. S. C. MacMoran 6 34 36 1 
Toronto, Ont. #2 M. Stark 7 47 52 1 
Toronto, Ont. #3 W. A. Sherwood 3 29 65 1 
Toronto, Ont. #4 J. Hootnick 1 12 9 1 
Toronto, Ont. #5 E. Puro 1 6 21 1 
F Toronto, Ont. 46 D. Chote 3 18 11 1 


~ 
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Ten- Average 
Minute Meteors’ No. of 


Location Name Nights Periods Recorded Observers 
Tweed, Ont. F. A. Cole 3 18 50 1 
Vancouver, B.C. #3 W. B. Norris 3 33 42 1 
Welland, Ont. C. Russell 2 24 95 2 
Weyburn, Sask. K. Baker 3 36 196 5 
Winnipeg, Man. 1 J. Scatlitf 3 28 68 1 

19664 44216 
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NOTES FROM OBSERVATORIES 


THE Dominion OBSERVATORY, OTTAWA 


Positional Astronomy: Work on the new mirror transit telescope has 
proceeded slowly, for only recently has the graduated declination circle 
been received. Considerable improvement has been noted in the stellar 
images photographed with the moon camera since the installation of 
the new apochromat on the 15-inch telescope. A caesium standard has 
been completed at N.R.C. and its rate with respect to our observations 
of UT2 is being determined. The techniques of intercomparison of time 
signals has been improved with an oscilloscope display. 

Stellar Physics: Delivery has been taken of the 84-foot radio telescope, 
manufactured by D. S. Kennedy and Company, at the site near Penticton, 
B.C. Erection of the instrument will take place during the coming 
summer. A record count of meteors, for a regular shower night, was 
established during the Geminids last December. On December 13/14 a 
combined team of observers from the D.O. and N.R.C. plotted 1027 
meteors. 

Geomagnetism: Our three-component airborne magnetometer was flown 
on a systematic survey pattern over the entire province of British 
Columbia entailing flight lines totalling about 21,000 miles; as Canada’s 
contribution to world-wide magnetic surveys during the I.G.Y., it was 
flown another 22,000 miles on traverses over the Pacific Ocean as far as 
Australia, Philippines and Japan. Computations of the results show con- 
siderable discrepancies with existing magnetic charts in the Pacific area. 
Earth potential records from Meanook Observatory are being analysed 
to determine the electrical conductivity of the sub-surface structure. 
Results from the records obtained at our various I.G.Y. stations are being 
prepared for publication. 

" Gravity: As part of a major research programme to provide information 
on the extent and characteristics of the Polar Continental Shelf, this 
division is currently engaged in a gravimeter survey of the Canadian 
Arctic. It is planned to make measurements at intervals of 5 and 10 miles, 
both on land and on sea ice. Because of the instability of the ice, a Worden 
gravimeter with greater than usual damping characteristics and specially 
constructed eyepiece for averaging the readings is being used. Tests 
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recently completed with the instrument under Arctic conditions on a 
lake in Northern Saskatchewan, indicate that an accuracy of about 7/10 
of a milligal is possible with wind velocities as great as 20 m.p.h. and 
gusts up to 40 m.p.h. The results of this programme will provide con- 
siderable information concerning the gravitational field of the earth for 
a region where few such measurements have been made. They are 
particularly timely, as gravity measurements for the higher latitudes are 
needed to evaluate results of recent analyses of satellite orbits whose 
perturbations suggest that the earth’s oblateness (e') is greater than the 
international value. 

Seismology: Development of a three-component seismograph designed 
to record earthquake movements on magnetic tape was continued. When 
this instrument is completed, it will be possible to play back the records 
of earth movements through filtering and computing networks, so that 
the waves will be analysed in much greater detail than heretofore. 
Improved field equipment is also under development so our existing 
vacuum tube amplifiers and radio sets can be replaced by much lighter 
and more portable transistor equipment. Magnetic tape recorders are 
also being acquired and will eventually undertake most of the functions 
of the existing photographic field recorders. 

Personnel; Dr. J. A. Galt has returned to Canada after spending 15 
months on research at the Jodrell Bank Experimental Station of the 
University of Manchester. He is now stationed at Penticton in connection 
with the establishment of the radio observatory there. Mr. H. J. M. 
Abraham, Chief of the Time Service at Mount Stromlo Observatory, 
Australia, spent six months at the D.O. engaged in research and dis- 
cussions in connection with modern time keeping. Dr. Mario Rigutti 
of Arcetri Observatory, Florence, and Dr. R. S. Adhav from India, are 
Post Doctorate Fellows, the former engaged in solar research and the 
latter in Seismology. Additions to the permanent staff in recent months 
include Miss Z. C. Moore with the Positional Astronomy division, Mr. A. 
Kryworuchko with Stellar Physics and the following with the Gravity 
division, D. R. Bower, R. J. Buck, A. C. Hamilton and D. K. Smith. 


S. BuRLAND 
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REVIEW OF PUBLICATIONS 


Atlas of the Sky by Vincent de Callatay. Translated and with a preface 
by Sir Harold Spencer Jones, K.B.E., F.R.S., formerly Astronomer 
Royal. Pages 157; 9% x 12% in. London, New York. St. Martin’s Press; 
Toronto, MacMillan Company of Canada, 1958. Price (Canada) $13.00. 


This book is primarily directed to those whose interest in astronomy 
has been aroused by the splendours of starry nights and to amateur 
astronomers who wish to have a handy guide to constellations and 
interesting objects in the sky. Printed on a high quality glossy paper the 
Atlas contains 36 plates,-on a black background and without inscriptions, 
which cover the whole sky. Prominent stars of constellations are joined 
by light white lines in such a manner as to aid one to retain the picture 
of a constellation. On the page facing a plate of a particular constellation 
its relation to the entire hemisphere is shown and a detailed chart of that 
region of the sky lists objects of interest such as double and variable 
stars, clusters and nebulae. The plates contain all the stars to 4.5 mag. 

Special subjects of astronomy have been covered in a text explaining 
the structure of our galaxy and the universe in a very attractive way. 
Even the achievements of radio-astronomy have been evaluated in a few 
lines in this book. Read in a logical order, as advised on page 17, the 
text may serve as an introduction to more voluminous books on astronomy. 

The Atlas has been enriched by 12 magnificent reproductions of photo- 
graphs taken with the large telescopes of the Mount Wilson and Palomar 
Observatories. 

It is to be regretted that such a wonderful book has not been given a 
little more care in the course of proof-reading. Mistakes and misprints, 
although not of a serious nature, are annoying. 

Camelopardus—the correct name of this constellation is Camelopardalis. 
Scutum Sobiesci or Sobiesi—the correct name is Sobiesii or simply Scutum 
as approved by the I.A.U. commission. Variations of Scorpio and Scorpius 
occur. Although both are correct, Scorpius was approved by the I.A.U. 
There are numerous other spelling errors in constellation and star names. 

Some statements in the text might be misleading to the reader. On 
page 51 the explanation of an eclipse of a binary star leaves the reader 
with the impression that he could watch the approach of an eclipsing 
star through his telescope. 


Gustav A. Bakos 


VARIABLE STAR NOTES 


By Margaret W. Mayall 


The American Association of Variable Star Observers, Cambridge, Mass. 


213843 SS Cygni. A maximum of SS Cygni would have been missed in 1958 if 
it had not been for two A.A.V.S.O. observers, Donald Charles of California and 
Curtis Anderson of Minnesota. Each made 2 observations of the star when it was 
on the way down from maximum number 435, following a 20-day interval during 
which there were no observations. We need more observers with clear northwest 
and northeast horizons, who are willing to search for SS Cygni when it is near the 
sun, from February until May. The morning sky is, of course, the most poorly 
covered for observations of all objects. 

We received a total of 1,059 observations made on 282 nights, from 51 observers. 
This includes 138 observations made by 9 members of the Scandinavian Astronomisk 
Selskab, and very kindly sent to us by their director, Axel V. Nielsen. 


36200 6250 6300 6350 6400 
q T 
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Mean light curve of SS Cygni, 1958. 


The light curve of SS Cygni is a plot of daily means of the observations. The 
numbers of the maxima, with their corresponding types, dates and magnitudes are 
given in Table I. The curve and table are continuations of those published each year 
in these Notes. (See this JouRNAL, vol. 52, no. 3, p. 137, for explanation of the 
columns ). 

The intervals between maxima were very irregular, and ranged from 35 days to 
nearly 70. The mean interval for the year was 53.9, 2.3 days longer than the mean 
of all intervals since its discovery in 1896. 
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TABLE I 
1958 Maxima or SS CyGni 


Max. 10.0 Max. 10.0 D Max. 


No. Type J.D. Diff. J.D. Diff. J.D. Diff. Mag. 
434 AS 45243622053 8.2 
435 2 2 2 = 6287 67 
436 B4 6337 — 6342 — 6353 66 8.1 
437 AS 6389 52 6391 49 6397 44 8.5 
438 Md 6423 34 6426 35 6431 34 8.4 
439 ALO 6491-68 6493 67 6508 77 8.1 
440 C3 6534 43 6540 47 6544 36 9 | 


SS Cygni was especially irregular during the minima between maxima 436 and 
437, and 439 to 441. After maximum 440 it remained at minimum about two days, 
then rose to 10.8, and with waves of decreasing amplitude, returned to 12th magni- 
tude for about 4 days, when it started the rise to maximum number 441. 

013418 UV Ceti. This is the most famous and best observed of the flare stars. 
R. P. de Kock caught 3 partial (or small?) flares during 1958; on Jan. 10, 0.7 mag.; 
on June 19, 0.5 mag.; and on Dec. 14, 0.4 mag. 

A very unusual 2-magnitude flare of UV Ceti was observed by Thomas Cragg on 
the evening of Jan. 22, 1959. It was bright, magnitude 10.1, when he first observed 
it on J.D. 2,436,591.6146. It remained constant for at least 8 minutes, then faded 
slowly, and about one hour later, had returned to normal. 


A.A.V.S.O. Nova Search Report (from George Diedrich, Chairman): The 24 
observers listed in Table II checked their respective areas a total of 1,306 times 
during 1958, and what is more important they recorded that fact for posterity. We 
certainly thank them for their splendid work. Only four observers recorded observa- 
tions for all 12 months. Another four sent in reports for 10 months. The rest either 
started some time during the year or else must have had truly terrible weather. 

One cannot attend many lectures or read articles on stellar evolution without 
becoming aware of the unique place that novae and supernovae occupy in the life 
history of a star. No doubt most readers of this publication could put their fingers 
right on the area of the H-R diagram where the novae reign supreme. It is sad 
that so few are seen, and sad that so few observers are looking for them. Nothing 
would please the astronomers more than to be able to take a spectrogram of a 
nova before it has reached maximum brightness. Won't you help? 

Telescopes are not needed, hours of observing in the cold are not required, and 
there is no age limit. A willingness to learn thoroughly two or three areas 10 
degrees on a side is all that is needed to join the ranks of our very select group. 
Drop us a card as soon as you can. The address is: Nova Search Division, 653 Weller 
Road, Elyria, Ohio, U.S.A. Whether you write or not, our motto applies to all 
of you: Keep Looking. 


0Z 


OFT 


Aayy s}ysiu jo soquinu SOU} JO JOQUINU YOVO IO} sJoquinu 
‘epeuey) YOIBIS PAON ‘OSA V'V ‘OURA ‘LW SW Aq 


LST 


Ol 


ZIL 
11 
9 9 
8 9 
6 6 
él 91 
Il 
8 
Ol 9 
Ol 
£ 


“AON 190 ‘ydag 


FL 

I 

9 

Ol 

Ol Or 
4 
t 

Al +z 

Or 
t 

I 
ounf 


Ol 
6 


“Qo 


NOILVAMASHQ HOAVAS VAON ‘O'S 


ATAVL 


82 


4.03107 


JOUARI 
Aqpys 
ppeyuasoy 


purpsey 
,UOSLLIOT 


‘poomsoysy 


«PH 
Py 


“>I 


.opuryaq 
AIYIIC | 
*f 
swepy "IN 


| 
| 
ato 
= 
| = N | | 
2 
lies 
| 
~ 
= 
| 
| 
i] 
} 
~ 
Xt 


148 


Variable Star Notes 


Observations received during January and February 1959: A total of 8,412 
observations was received: 3,647 from 65 observers in January, and 4,765 from 59 
observers in February. 


Observer 
Adams, R. M. 
Allin, R. 
Anderson, C. E. 
Anderson, E. 
Anderson, R. E. 
Bakos 

Bales, R. M. 
Ball, A. R. 
Bartha, L. 

Bell, B. H. 
Bicknell, R. H. 
Bohannon, B. 
Braune, W. 
Breckinridge, J. 
Brown, A. M. 
Byrd, W. 
Carpenter, C. B. 
Cochran, C. A. 
Cragg, T. A. 
Darsenius, G. 
de Kock, R. P. 
de la Vega, R. 
Diedrich, DeL. 
Diedrich, G. 
Dudley, R. R. 
Engelkemeir, D. 
Erpenstein, O. M. 


Estremadoyro, V. A. 


Faulkner, L. 
Fejes 

Fekete 
Fernald, C. F. 
Fletcher, D. M. 
Ford, C. B. 
Fuller, K. 
Garland, G. 
Gauser 
Godfrey, N. B. 
Gomochak, J. 
Graham, J. 
Greenley, R. M. 


January | February 


Var. Ests.|Var. Ests. 


91 166 
22 
67 

9 

9 

6 


Observer 
Harman, R. S. 
Hartmann, F. 
Jager 
Judd, D. 
Knowles, J. H. 
Lacchini, G. B. 
Lorusso, D. 
Lowder, W. M. 
Montague, A. C. 
Morgan, F. P. 
Nestler, J. 


Nightingale, H. C. 


Oravec, E. G. 
Parker, P. O. 
Peltier, L. C. 
Peters, P. 
Pinter 

Price, F. J. 
Quester, W. 
Rizzo, P. V. 
Robinson, L. J. 
Roderick, T. 


|| Rosalsky, R. 
Rosebrugh, D. W. 


Rosenfield, C. C. 
Rosenfield, D. A. 
Rudolph, R. 
Sharpless, A. P. 
Silveira, W. M. 
Smith, G. W. 


| Smits, P. 


Solomon, L. 


| Szanto 
Szekely 


Taboada, D. 
Thaly, K. 
Traynor, F. 
Teas, C. H. 
Valdez, M. 
Wend, R. E. 
Yamada, T. 


January February 


Var. Ests. Var. Ests. 


3 
144, 128 
1 


| 
65 136 3 
65 133 155 
80 175 
ll 6 30 
7 2 3 
6 2 2 1 1 
8 36 . 12) 12 12 
21 56 288 25 34 30 51 
4 16 102 | 183 371) 222 582 
x 18 21) 40 56 
4 18 87) 17 8&7 
l 1 
4 16 16 19 19 20 
242 272 221 362 
: 12 12 9 9 10 18| 15 24 
123 517) 109 535 55 199 61 615 
3 4 7 14 69) 
9 13 10 27 3 & 3 8 
12 50) 12 31 2 8 2 15 
10 14 21 | 19 76 
10 140 7) 
§ 6. ..| 48 68 
ll4 158 183 25 | 8 16 
6 9 7 11 4 4 
156 162) 192 210 3 
| 54 59 6 127 134 141 233 
Sm. .. 5 211 & 
. 28 51 14 15 
4 4) 12 16) 8 19 31 


ASTRONOMICAL REFLECTOR TELESCOPES 
EQUATORIAL MOUNTINGS e MIRROR CELLS 
ALUMINUM TUBING e TELESCOPE SADDLES e TRIPODS 
Write for FREE Catalogue 


SPECIAL PARTS MADE TO ORDER 
Send Diagram and Specifications for FREE Estimate 


GRAHAM LABORATORIES 
260 QUEENS AVE. LONDON, ONTARIO 
MANUFACTURERS OF SCIENTIFIC INSTRUMENTS 


| 
q 
: 
4 
j 
q 
3 
pe 
» 7 
fi 
4 
bie, 
og 
4 


JUNE 1959 


: Variable Stars in Star Clusters Helen Sawyer Hogg 97 
d Canadian Scientists Report—XVI R. W. Nicholls 109 


ANNUAL ME THE 


Minutes of 


ETING OF R.A.S.C 


Meeting 


Report of the President 119 
Report of the N itional Secretary 120 
Report of the Librarian 121 
Report of the Session for Papers 121 
Reports of Secretaries of Centres 122 
Report of the National Treasurer 130 
Reports of Treasurers of Centres 132 


Officers and Council for 1959 134 


METEOR NEWS Peter M. Millman 137 


NOTES FROM OBSERVATORIES 


142 


REVIEW OF PUBLIC 


Atlas of the Sky by Vincent de Callatay 144 


ATIONS 


VARIABLE STAR NOTES Margaret W. Mayall 145 


EpIroR—Ruth J. Northcott ASSISTANT EDITOR—Leonard Searle 


ASSOCIATE EpITORS—C. S. Beals, R. M. Petrie, A. Thomson 


COMMUNICATIONS TO THE EDITORS SHOULD BE ADDRESSED TO 


David Dunlap Observatory, Richmond Hill, Ontario 


The Society publishes this Journat bi-monthly (February, April, June, August, 
October and December) and the Osserver’s HaNpBook annually. Single copies of 
either of these publications are 75 cents. 


Membership, which includes the publications, is open to anyone interested in 
astronomy. Annual dues are $5.00; life membership is $75.00. Application for member- 
ship or publications should be made to THE ROYAL ASTRONOMICAL SOCIETY OF CANADA, 
252 COLLEGE STREET, TORONTO 2B, ONTARIO. 


, 

Vol 53, No. 3 Whole No. 438 

117 

a is 

A 


